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. OltD!D X 
!II PMJLD AI» H!IODI IDLOID fO SOLVI tf 
1~ fht Pl'itiblPt 
~--~~~t:Atr;()_'£.J?"~lt•~·~ thl problq to'l' 1tu4t ls fib t.pplf""' 
lll ttl•, kilt pl'lno1pl•• an« pvo4ttD"'' ••t tGl'th ta f!Me._.,.: 
t!lt:ot-~~()~4.~~~;~~o1 t•Ma\U _-- ,,., l~ ~· oouq• il\ 'he· 
~1).~ t M~~4_. HL~~: !~boo~~"l, ,!SW!tl· ··- u ~ llrd.t oQalll141t1oa 
u4 shop prestA1tatJ.on ·ot ~· leplo 111et1ur1oal Xa.,all.atlO:a Q4 
Ha1a1feaMee •·f Iat:o.•tnal 011 Ju.m•r• dl fb.el~ Oolltntla,._ 11 lb.e 
pUpot• of •• wit :la 'k p"v14e at•que.t• pHotioal eJ:p•nenct 
ta enable a etta.ient to 1na1all or u1atala •• tltttnoal equip• 
••at ••ullr HqUrtKl te aa.f&lJ opeMk •• 1a4att"'-al .a.1 't!Nfter" 
. 
fALl u1 t, ••t 'bt prnei.I.A b:V' •PPft--.telJ lOo hotl•• ot l»l'lfte ... 
tlea !.». 1h• 11•14 o·t \!rat~~ e'li!IIJ..,~tlo.lt1~, taoldiq .;;1!lStN:etbll 1ft 
• 1h• .el.eetrleal co.rUII'C>l ot o11,.fin4 4oaestJ.e etta bol1•ra~ !he 
•w4en1 eo\l14 'buaa uuar.aal.aalr ak11lhl, 4..-elop whol•••• 
..,. etabl• ooaeepta, iloa1tf at11.\'l.'l4tso~ ut appxaeatat1•• ae he 
atva.nota tb.Nqll thta aa« otlHr '«JI11il, 
ar eomp:tetl_, thl.e aD4 otlier wtl ta 1b.e aWQJit Cfhfntl4 'Dtoo-u 
~~~t!;i ~lJ::• Q~U:=:n s soc~- a . ~~~~~ ....... ~~~ 
!fotte,..•& 1a tht loatol\ 1ln1veJtt11tr ... 1 ot Utta,.1oa. 
2 
t.IQ,.e sk.111M 1.n the ~eading ot bl~ep~tnts. and other oormeet1~tt 
diag).9ams~ Jtis skill shoul.d alae 1.n.Qrease 1n se1eetlnr, atlJT4.st-
.1ng1 and wiring eQntl"Gl systellls. ns ab111t7 to trou.ble $h(!)$t 
and ~Jtderstand manufacture~sl 1:nst~o11ons Ciln l!lel'$ ee>.m.plex 
Qi;tcttt1ts shoUld 1merease with eaeh new unit. !he iltu<i~tnt•s 
ability t$ tind certain lnf~rma.tu:n aentain.ea in hr>ks ~cl 
teohl:J.1eal pubJ.ioati<Jns shGttld also inorease as he prosresee• 
thr'Ottgh the units ot inet~otien.. 
!'lterl,!t ~e $.() manr ~am1f1oatians ot boiler aoatrol system$; 
no oJte u-1t or svea a battery ot ttrd.teJ can repraduee 1n the 
la'borator;v ootnple~e d.up1,.eat1G>n. or even a small peroen~age et 
tne srstel.lls eontrq,.l11ng the gtJne:ration CJt steam for bttsiness 
anA 1-n.dustrt. lt is tb..eretore neeesaarr for a student te 
d~'Vel.Gp .stable eei>neepte and acquire a 'b:rt:>ad general \na.ok.g~~-4 
1n the field ,of o1l bu.~ner Qont"l~ Tlais trpe <i>f ba@kr;rou.lld 
'1r1ll de"telop • re.eouree.tul 1eohn1a1an, whereas t~1n.1ng bae•ui 
oa 1nd.o,etr1nat,1tn a,nd rote memory- tends '!so de'Velep a Qn i»t• 
11t1le mo~e tP.an a maoh1mEh in.eapable of systemat1Q analJsis. 
A man 1neape.ble qf extensiVe p~oblem solV'!ing is also incapable 
0t becomln.s a teehn1oian,. A 1htchnieal sahool 1nstNeto:t shant 
disoout'age "-t.e memol7 and p~oQ1h$ pl'Qblem. solving. BY «&tag 
this the stude.J111i will develop 'bl'Ga.d. 1f®lea&me a;nd stable oen ... 
f:'$p1is wldoh Will be invalua'bl!it ~&t onl;r on )Qil•r eont.x--ol 
srs~ems b~t all eleotr1eal Qon~~l sy-stems. 
As a stadeat pr~g:resses thrE>u.gh this and &ithel' lln11ht it. ls 
the tnstraetorts responsibilitY tQ de1"elep wlthin. tke st\14ent 
J 
wh.elesoms ideal.s. a1it1.tl1des 1 and appreeia:biona. Wh.e stlldenii 
eho,Ud tl.f!vele.p a sinceli"8 dtHilire to install. all equ1pmen:t !J), 
aceo:rdaac.e with all cod.es ~d .1n th$ best possible We!rk$atel.llke 
llaJUl$%'. He shon4 also d~velop a d$s1~e to l118ke a sat~ an.d 
satisfaeto» new irxstal1a:t1Qxt t>:r- ~epalr at m1n1m.wn expetist tQ 
the ()~n•••~. Th• s1nll.cl~n1 shelald also d$.velop a 8tlRS.t ot 
responsibility to his :tu.t~t'e tttllplo;rer. He shc•ld develtr~p a 
1eeli~ tha1 while be is .mol!'ally ohlitated to a oustome~ ~:t 
bls etrtpioTet'l he .is alJJo Q.bl1ge:bed tc p~od~_ae a reaaonabie 
a.r' s WQ.rk an.a eal'n tor his elllpl.oye~ a fair return i'$r his 
bu.aintU'Is investment. A sttldent leaving sohool with an a:ppreOo!' 
~ia1U .. ~.n 'fo:r: the good laws and of:>des governing the Qoeupatiol\ 
in. wb1oh he has been trained ud a wtll to ~phold th& la-we ana 
eodea is alil. asset to $~ei&t;. ~he taet a .e.tlldt.tn:t klilQYs the 
law• and eodes geve:rning. the oa~ups.ttan. he is prepal.\bg te 
et.nt.er shoc~d 1\0t be resarded as an 1ndicatillul tl;ta.'ti he wi.lt 
a'bide by 1ihelll~ lt ts ~ot tm'b11 a. GQlesattu~ attitude. and •n 
appreo1atl1on tot:' 11hem hat! 'baen devel.oped tb.at. the in.s.t:ru~ta..x-J s 
jo'b 1$ vell <iCf>nf. l:de$111~ at.i1tttd$s,. and appreeia.tiams eant~,Qt; 
)t ta.~ght as a one ~nit ltll).tiexotaking, bU. t, must be a.evel<)ped 
oV$X' a long period. Ind.oe tr1na tiem GU plat n.o pa~'ti 1lil cl~&­
Te1op1ng these des1ra'Dle a.sp;ets. 'llut. student shoul.ci li>e 
ttneeu.rag.ed 't(!) u.ph.ol.d aU codes •nd. laws governing the oeeu.-.. 
pa tion lthi.eh lle is pla!Uling 1([) tnt e);', but la$ shoUld a• dia-
.Q<>u:ragsd fro& developing a blind deve:tii.on to tlle same. The 
stu.dfnr~ sh,oald be eneG>tu•aget to eri t1eall7 evaluat$ the pl"tUu~nii 
laltfl. and a~des 1.n order· tibat attel" entering b.1s chosen oee'lltc-
pa1i1Qn ae tna;r be alQrt 'tie changes 1mat may be lini'tJ.i.l' t~ the 
J~~&Jti>X't'by of the. pu'bllQ, while. wol.'ld.q to· the advantage of -. 
aelt;tot: few. Stated ln anothel" waf1 blind alleg1an.oe te any 
ls.W; cot\$, leg1$1at1ve gro•p, or u.n1on should be di.aeGU:raged 
in :ra.vtu• ot: .1.~tel.ligent thinking and oo$perat#.T$ p:r$ble.m. 
sol'V:lng. 
2 •. The Methods 
e Methods used to solve p~blem.-- All t-eachbg is by SG.tae 
"1/ ' -
kind of unit,... and ~he deoisif)n as to wh1eh tr,pe te u.se Qsl 
be IJlaCle 'b:Y the te&Qhe~. The 'U1li 1J metbod to be ueed in thtt wol'k 
pl.a.nnea ma;r bEll defined as a srstema.t1o ••r ot taking 1n1o eoB-
s:tdera:t11oa and appl.;r1ng w1th <luf!l ell!.pllasis every ba.sio eauea-
ttonal. prln.c1pl.e which ahould ~n~tion. in every gQo.d teacb.1ng 
1earn1ng erel.e. 
students to __ be te.ugh t . ...,_ W,lle $'tl1den~ s. $ttrQll$i. in this 
~-· eaurs.e are U$tially all bigh soh~~l gl'tadl1a1iee. 'fl\ey »ange in 
age :f'l'f>lll 17 Yfa.Fs ) months to 3) yea~s 7 months. )(()at of the 
e't.Uden1s o.om.ple11ng the WQl'k planned he,re will be between 20 
to 23 r•na.,s <Jf age. Stttd.ent$. DlU.(th 9ld~%' may enroll,_ this 
a.eeolUl1is t(i)l' .Qtt$ mal:l over )3 year$ ot age ln the 01U'rent class 
and aM ,..,n. age 2S. The gl'aU.p has e.n is telligenet;J CIU<rt!1-en1i 
·, .·· 
17Roy 'o. !i!ii·e~u :f'J"Om. a ¢aUl'$e tnt1t1e4 the Unit t-1athod. in the 
leo~nda.rl Sohool g1'V$n. •t Boston Univers1 ty, Schoo1 of il!C1ucati~.n. 
~ang~ troxn 99 to 114- as establie!i:~d ht a progressive math~­
matie& 'tle~rb~ Tna test used. is a: prGd.uct of the Oa.litornia. 'rest 
. 
l3ureat1. and was developed by :E. W .. Tiegs ana W. w .. Ola.rk. It i,s 
en.ti. 'tiled «P:r¢gteaaive Mathematics 'l?eEf~ - Advaneed FCi>rm A. ~t 'l'lae 
w~ite:t' ha;s ~0mpa:red the intelligen(!)e GIUotient $f 45 stl!ldem~s as 
established PY this te~rt wl th the .intell.~genee quotient. o.'f the 
same a,tudents established by other tests adrninisteJ?ed. by va.ritl>tts 
high SehoG)1a.. Tlle 1ntell:1.gen:¢e quotient ~anging between 90 ana 
e 9g BJad thoSe between llg and 125 Clid z:l.Gt Va.ry 1IlQl'e than two 0~ 
trwee -peitlts.. TJ4e lnt:elligenoe quotient ran.gj,ng between 100 a.nd 
115 di,d not vai:'Y mote than five pein1is. Many of the students 
e~oll.ed. in the eleet.rieal oou..rse at the present tim~ b.a;ve hi.gb 
meehal'l.ieal abilit:y.. The school has a.d.min'-s'terea. f'm.r ti ve years 
a me¢han1¢al i!la,ight test develope<\ PY' D... .a. JlilleP. I.t is 
p~'Qlish~ by the Oa.litornia Test BU.f$au and is entitled 8 survey 
~t M~'Hlhaniea:t t..nsJght. '' Wh.e teat has l'lQ norms esta.011-snea tGr 
~se 'by: trade QX' 'teGhnica1 s<:)hools., Five years' f;lxperien.ee.., · 
however, irtd.1eate$ a stl;lden,t mu.st obtain a pereentile rank abi!:)Ve 
30 i.n Qrder tor !U.:Dl t~ cio' the WQPk ex:peated. Many of the stu-
dents eurrentl.Y' enrolled in the eleot.x-ieal course have percen-
tile s&o:r.es betvee~ 6o and ~? as established by the above ~eat. 
'l'he e.1n~taents new enrol.led. tn the eeurse al"e plar:m.in.g ta enter 
inda,st~y as ~leotrieiane ®.r l:rud.ntErnan.ee me¢ha.n1es. 
~e sG}hQel . .o.o- The New R,ampsl1ire 'techn,ical lnstit"ates, 
designated as suqh in August, 191+9, were originally establishe.d 
' in 1945; as State frade Boho$ls. Bo'th 1n.st1ntesJ ei:t~a1u'd at 
Manch~s1ieitl" and at ?ol"tsmouth, require h~gh, .... sehool gt-adua.t.1o~ 
fQ1! ad.rn4.ss1olil to the p~gJO~Jn of eottrs.eu! ln sb.eet.-meta.l woll'k; 
weldlrtfiH \tt!1'-l<iing eonstnoti~~H ndio @.d telE.tV.lsi«Dn; ee•Peiu 
ad:vertls1n.g; maohi:n& ~d te;ol dtsimt1 and autontetive. tle~tl"i(SaJ., 
naaehlllle-sh&p t dd retrlge~a tion t~Hlh~olagyc. With tlae: ette$pt1tnl.. 
ot maehin.e-sht~>p t$ehrl$l.ogr, wbich rt.Uls to.t' three rears, all a:Pe 
two-yea,l- ~4oo-ho\U' t1QUJt$:e$ •. 
?"1;yost an.C1 a.dvant!Set,.;,..• lt .is ~h• ptt~ose ot the insti.,.. 
·-e~tes to. pi'Qvide co-urses 1n tr$.de ana. te()hniQal. sttbJ aets. fht 
edtu,u11a .. ~nal p.rQe;ram is c;llesely geared to the l$.t$st l(i)ng ... te.J'.m 
tll&$lpower netd$ Qf indu.st,ry. ThE~ eoarse.s. are eonst.atJ.r kep\ 
1tp to d.ate that a .stttderrt l!lat be trai.n.ed in ~e latest 1n te•h.., 
nieal. d$veloptn.f)n.te and te¢hniques. 'the tx-a1nin.g Gt.fered 1EJ 
thorough and. praotima.l. ana eonsu:rnes no mo:te tirae than 1s n•oes.-
sa;ry t(J ad$(J'Q.at•lt prepat-e ·Ei etudelil.t .tGr etlirance te. l:Us E)hc>a . -n 
r~eld.. Tb.e p:t"fas~am le: opeJ.»ated tUl a "•eek a'boui" aQb.ei.t:li.e. 
Tnt· ~~~d~nt epends one tmll ln~elt <9f tivet $1x-ho1lr <ia¥s .1!l the 
shep.. 'l'he lolltnd,Jlg -.e,lt, h~ a:tr~•nCLs varieus ola.sses fglf bia 
reJlated teebnieal aubJe~ts. 'rhe.se subjects la~lud.e JQ.tb.em.ati,s, 
phys1Qa, 1ndust~1al relatione~ bl:uepvitlt rea.Uns1 ~cllaniea,l 
clraw.o..ns,. and Qthe~ .subJects related. to a student,' a tlhese~ tleld. 
Area ~exay.ed ~d.Jobplacemen, ....... The two New lanLpshtM 
!.eehniea.l :tt1st1 tutes prav1de an o:ppeP1ran1t7 tor a small. p$~ 
4em·tagt •t h1gh-s~hool g:radaa1Hts of this state to o0mple1:HJ · ~h$1.~ 
7 
'Vee.atlQMal pJ""epa~e.t1on 1n any on$ e>t ten ~Qc;u.p.at1C!)ns. !h$: tlt'r.l 
stlhoQls sene the em~i~e sta:be. Th«J sehoo1 matntal.ns a plaecs .... 
meJtt service. l.l'his *'rvJ..c;;• has f()W1d 1 t di.ff1o'lllt 'be •eet the 
4.-nds ot 1•d1a.st~7 at:1d bl).siness tor the eehe01• s gra41!.la1Uts. 
!ht demand fp~ g.raduat's ha.s ta.'P Gllttrau(b$red the sappl.y. ln. 
&Gilt ¢$~$HJ the demand b-.s main'fiained. a re.tt• ot taree te oi!UIIf 
and tl:llt reat' the ratio illiA1 !l"~a~:a. -.s h1p. as 1!f1x to l'ill!lt. The 
~~adlU.tee 1.n ne~lt 8TfJ'ft1 ~••• •~.:fi$lt' ~lll:plepent as J~~>llrllf!iJmatt 
••cAa.n1e. SeD.te !lt'P.dt.ta1HUtl within. thl'ee yeal's at~et' gt-adll$.1lima, 
have 'bto~•• mas'b.tt~ meehani~•* •hil:e othet"s,. w11hUt a 1~ t!>.r 
two, ha'ftt X'ee1d;v~d the1t- ~attngs as ~G&lm&lter$ nth stacla ~el.ia .... 
li!lt tnan,.taQtu~e:rf! a.e tli!.e Gen•ral ~le~tr1.e Companr. 
~e shops, • cl8,1JS~.C>DI.r .dana equ,iptneut. ........ The ~lassro~ms a~ 
nea.t~ cl.fit~Ul, .an.4 ttt.ll :u.glltea..~ Th• ~oms haTe been flaishe<l ~lit 
.soft'. eoii:UIJ..--eream. b1~ee,. a"nd gretl!ts prcua0te vi.s11al ~GJlflfQl'tl. 
The J'OOJil$ ~• wel.l lighied by tltti>7!EtSt}eU:.tt lamps. Al.l l'Oti>.ms fi'.l'e 
fitQ:trl.pJed With l~Jode;;ra lllcita'ble seat and dtsk eoaib11\$t1on. aa11s •. 
Th• olass~()nua and eheps a:rte steam heated, and the 1H~mperawr~ 
is eont~llea by t:hJrnuuJt-.is. ne x-c>0ta61 have ne ·prtllV1S1C!)·n, te~ 
n•n-d~a:tt ve:t:t~1latlG)l\. All shops and •lass~ooms are $q'l!11ppe4 
With a ol.oek a~d -.· U(!)-wa.r in1l~r(Janununi,oat1eiJn system. The 
oltUts11'oQnua have da~k shad.es wb.1ch es;a bt ttsed to darken tlJ.e 
Nobl •eAevel' ppeyJ e<tltion equipment. ts to be used • 
.Ad.ecti.late au.diq-vls».Al ua. •qulpm•n;'b, 1s availa))le. Ihlpli-
cat~ un.t.ts -.re us't\lally •vai.l~it\lle,. thus malting t't P">*~d.)le, tol! 
Plate 1. Precision Jig Boring Machin 
Pl te 2. The Commutator from a Welding 
Machine Being Turned 
Plat 3. Automotiv Generator Being Tested 
on a Special Te t Benoh 
P ate 4. Damaged Br&lte Drum Being Recon-
ditioned 1n Special Lathe 
Plat 5. Domestic Retrigerator Condensing 
Unit Being Charged with Freon 22 
Pl te 6. Two Restaurant A1r Oondit1on1ng 
Unite Undergoing Repair 
9 
10 
an instNetor to have at his disposal at any time t:>paque pro-
j eo tors 1 slide or e:IJrip riim pra .• 1;ee,1iere, a transoriptiom plate~, 
~r a motion piet~re machine~ Atl excell$nt teohniea.l film 
llbX<al'1 is also be3.ng rapi.dly eetaoltahed. The shepe a.r.e well 
equipped With hes;vy industrial machinery~ tao).s, and eql!lipmen13. 
The plates that appear on pages t1, 9t 12, 13, and 11+ d.epi,et the. 
equ:tpm.ent better than. it ea.~ be described by worde. The equip--
:rnent in tiYe shops axeeedts ana millian dollars 1Iil valtre.. The 
buildii;J,g 1.s a remod.el~ed brick il1l.d.'lllst:rt1al stncture. TJ!.e· stJ;'Ue..,. 
tu:r-e 1 'While nat !deaf. !9r a soh.ool, i.s very satisfa.eto:ry. It 
is. beated by a modem oil-tired s·team lew-pressu.ra boile.r, Bl.ld 
the building ia pl't!>Vided Wi tll ·a~ au~·omat,i~ sprj.n,kler S1S.tem 
Whieh is OG>nneoted d!reet11 t.Q. the OOinrnUf,li t;y fire alarm system. 
'rile washrooms are above a.'Ve~ag~; are always olea:nj; and auppli!!ld 
with an -unlimited supply 0f .h(l)t water. As f.a.r as p~ss1ble all 
:reeemmend.a:~ions made by th~ Amel'iean Assooi.a.tiatt af SGhGJQl 
.. . ,. 1/ . . ·. . . -
Ad,minis~ra:tG>.~s """' bave ·oeen. :f'qllowed in remodeling the .iiiidtt.s-
'tJ>ial. building int·o a modern sehaol. 
Jneotx-ieal $hO.p .. -- On page 11 is a sketeh. sf the eleetric:Jal 
shop where thi.s un11 nll be taught:. on pages 12~. 13, at:l'd 1lt- are. 
several pictures which dep1et the type of equipm.ent available 
to~ 1ns·t~oti.e>n.. Plate nwnll>e~ sevefl shows a ];)io1:i~e of' a .dotiles-
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u.n'b will be 13aught. Plate number e1$ht shews a pietttPe of a 
demeeti~ hot water heating system, fire-a with a ateker set Up 
it1. the same S:b.~p. This et~:nipmenii is used tot~ iast~ati(;)nal 
plirpt:>ses only ana 1s net ttsea :to*' .heating the b~ildin.g" ~ 
e.xa.ct ;I.ocatiGn of this equ.ipmen~ can 'be found by referring to 
the ake.'fi(th of the ~op ~n page 11. Plate au.ntber nine is a 
pict~re of the cc:mtroi panel of a diesel-powered three-phase 
generator and the awitehb<i>a~ forpbasing tlaia eqttipment with 
the generators of th~ New Hampshire Electric Company. 'l'his 
equipment is loeated .in the eleotrl~al shc;>p where this l1Uli1i 
will oe taught. 'fhe eqaipment has oeen itllstall.ed in order te 
t~ain s.tudenta ill the ar~ o.f startiflg and :wha:si:ag several 
generators. 'l'he eq_ui]>metit piOtur.ed. here 0<1)St the tlnited States 
Navy over 4-b, OOQ dolla.rs. The sehG)el ae<[ttiPed 1 t through the 
War SU~lus Ad.n1,1nist~a'bion at a. small traetien ef 1 t.a eriginal 
~oat. Plate numb~r ~0 elao'lfs a general view of the el.eetrieal. 
shop. 'l'he switehl:lea.rd pietulf"&d in plate number mine eannot be 
seen b:ere. It is loes:te<i tie th$ .rJ.ght of t.h:e studtetat standing 
in ~hs baek of the pietb\P.e. In th.e l.;>aekgrou:ed of the pietl!.tre 
ea.n be seen the steam boiler p1etuPed in plate number seven. 
Changes in shop a.nd eq,uipment.-- In· order to pr®vide for 
the neeesaaey spaee to teaeh this tm:it three p1eeea 0;r equip .... 
ment had to be mbved. An 1tldast:r1a.l eleotronie welder eontr01 
was moved. A dynamometer and. dynamGmete:u centrol. W'ere alse 
movea.. The dynamGm$te.r :ts net visible in the picture referred 
to a.boV~~ b\:i'ti 1 ts eontrol eabiaet was laeated j'tll.st in f~nt e'f 
the s't$eam mad .b.et 'Watel" boilers" The equtpmen'tt l1$~d '-n the 
tea~hin.g ~t this .unit was leQa'fted whepe the dynameme.t&r al!ld 
its eall'brG:>l oabitH\ft wet'~ l.Geatei~ itrunediately 1"B :e~n1i ot the 
boilet-s pie.tured in plates s.eve~ and eight. 
Equipment. oon~'truc~ed,.-,.. ln o.rde~ tll> p.reee.nt ~is uni$ with-
1/ 
out eXpend.it'lg 10,.000 d.all.ars tor equlpDt<!n.t., a *m.o¢k-uptt.;-,. of an 
im.duatt:"ia.l oi.l .... lSJ)lr:n.ing \)0'-le·:r! was d.esigt?.&d and c·on:st'll"Uefietl. In 
:plates ntunbe:r 11. 12, a:ad. 13 qa.n be seen piet~es. r!jf the equip-
ment. Plate number l,l. olearl,y 1ll'Uatrates the e~mple~11iy of 
th$ control and wirlng syst;~xn. ?:'he ~on.tz.ol. system used C!>tl the 
"moek-upn is a.n en.e'ti <ltu.p11.Qa'ti)..e~ ot the e<:J.t11pment ased to 
eQntr0l the school' a hea;ttng bE>il'EU~~ .As a m.attel" ot :faet; any 
eoatX'ol o.n this 11 m(;)~k-u.p~ ean be 'lased to replace an equal eo.n-
tl'ol flll the .sehool' s heatlng system. '!'he equipment llS$fi 1n 
the ~mock-~;pR is aa$embl$~ en a l,..._gauge ga1van1ted. iron panel. 
·The M1nJtJ,eap([)l1s-ii(!}l'l..epell n,wnbe~ lll61 Pt>oteeta~elay Qollit~l 
t-Etf'erred to iate:r many time~ in tais nni 1i i.e loeatecl n~ar the 
top ()l:l. the left-hand side of 'bhe sheet· me1;al pamel pio.t\'l:r~d in 
plate 11. 'file) ele.etrotlie eom.bastien Q~ntrol also rer:t'e;r~ed to 
later ia 1Hids u.nit ean be s$en !n plate· 1~ and is looa.teEt laear 
'bhe tep e:t the sheet metal :pat;tel and is o0n1ila1l:l.ed 1n a sheet 
JJtetal bOJ.C ®n. the right-hand.. sid.e. ThE~ pnetogtaph· sb(Ziwn ill 
l.7 
pla~te 12 1.$ a ·:r:ront Yiew et the e<Ittipment, while plate 13 shews 
a lett s.ide v1.ew~ l?l.ate 13 cle$.rly sherws the small steam. 
boiler deeigr1ed by· the a'uthnr ia 0l"der to pr·esent this uni. t. 
'J!he·boil'er t.s made t'rom an eight-inch pi&ce o-r sfieel pipe and 
has one 2t'-inoh :fi.:tte· tube. 'rb.e 'btl>iler ope~ates at a pre.sslll'e 
of' bebeet). two. a;pd ~i"e pounds per squ.a:r.e i~ch., lt 1s e·~lpped 
with a·· safetY val\re a.e·si.g~u:)d to blow ·of.f at a p:ressttre o:f 20 
pottnds pe;r i1J<l1:1B.:re inoh. The boUer has been te.*'\ed at a pres-
sllt're (d' ~000 paande per square itteh. The test was made w1 th a, 
hydrostatic boiler tes'b"""Pump. The author has maintai~ed a 
modexoatelr aQ"ourat.e ree'ord o:f. the time· involved 1io desigm.,. 
eG>nS.·ttruet·,; an.a perte'ot 'bhi·s pit"Pee af eqlll.lpment.. Mere than 
1~00 h.Grars-were ~eqtl.'1l'ed to oomplete it .. · lJ!his' dees l'ilOt.l 1.1;). ..... 
t~l~d.e mC!J;re than 9~ :.tnan ·hours o:r. maoh;tne work celli:J>leitEld ill 'trhe 
JAa~ld.ne 13hop by the· etude:nts ar m®re than. al;J, ltlalil. hc:ru.rs 0f gas 
.0\lttins and eleet~ia wsld.ing e0mple-ted by still,dal!.lii:e 1n the 
11reldin~t shop •. 
Thef gre•te·st' li)bs-us.ale whieh the .a.uther eneettnter·ed while 
bu1lclilil; th'~:J eqttipm.en1l was the parfeeting ot· an eleetren:1e 
e(l)m'bU:atton oQJil,11!:'0l' that woU.ld aperate ~m tll.e 11moek-ap ... :tt !'1etu,:recl 
ilil plate 14 ean be ·a~en the perteeted eleetx-onie eentl'el., n.en 
the de$ign of thia oontl:\'01 was first eons'idered.~ it was planned 
to du.plioa.te a eomm.el'e:1al ele~tNll,i<:l co'mb'l!tstien oon.tl"0l n.e-vi in 
u.ae en the schoc:>l 1 s 'boile~.. Tb.e oQntrol was oare:fllllly exam1J!led.,· 
prints war$ obt.ained'; all.d all nesessarr parts were :puro>hased •. 
1' 
!he eontl'ol was constructed in approximat&l.T eight hQurs~ A 
phGtograph of this eonirol, eleeti>Gni~ tes1i equipment, a auppl1 
e~f resie1iore and oandensers ~an be a.een: 1n plate 15. After 
oomple'bin.g the oG~ trol ,. 1' was t"und. its sene! t1 vi ty 1io light 
was lirnitec!t te eu.oh an exte.Bt 1 t W0Ul<i nt)'ti J"espond p:repePlt to 
$e .amal.l amc,unt 9f llgb.t px-oci!:~;tced by the blue-f'lue ti:rln.g 
the sQll boiler. Attex- extensi"re re.sea.rQh, the ~1rou1.t was 
41eear4'd when it was determined the circuit •was designed t.&:r 
~se with a wh1t•~h•t !lame. The author then proceeded to test 
·saQre than eeven eleotJ>on1o o1reui'tie using lisht sensitive ~bell 
in an •ttol't to loeate an eftieient pJ"aet1eal oittQU.i t. No time 
was wasted ts ;prGduee neat well laid o-ut o.ireui te.. The oaly 
ob.j eet1Ye was 1ic, find a o1re~11l that appea~ed. to have po.as1-
b1li ties ef rtmet1on1n.g. A:f'be:r mol'e than 200 hou~s of rese~Nh, 
a e1rctt1 t was f&nd that appeared tQ have po:aaib1l1 ties. After 
tin ding the bas1J e1x-eu1 t i more tb.a~l 35 ho\1l's Wt~e x-eqtti~ed to 
peJ'feet the eirod t, design and build 1he eleetrGnie o~mlin1st10A 
OQntrol pieturetl 1n plate 14- on page 14. 
Instr:noti~na].un1t d~veloped,.-...- In 191+9 the a.utks.r was 
e.alled 'tip~n to WJ:tite epeeitieatiQJU~, p'\lrehase, and sttpel'Vise. 
'bhe 1ne1iallat1on of a eornplete laeating syst$lll for a sehe~l 
oovenng an area o t more than 50~ ooo squ.s.re teet. A e;o0d 'baek-
grolUld in dom.estio he a tins ••s verJ helpful,. 'but thel"e were 
lAAUtnera'ble QUtUit1ons tlla. t had to be anawe~ed. They nnged 
troJil, how tar uderground must an o.il tank be lGeated? to what: 
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e1$tf m.taek ltaa going to be requi~ed'l Lettex:>s we.l-e .written to 
81tePt .man'!lfaeturar ot :b.ea1i~l1g eqa1pl1Jent that a.ppeal?ed to bt 1n 
a pos111an 1So p~vide. liUHsis1na.~Q$. Theil' fteld ttngiJ>,eers ~alled. 
a1i the eeh0ol and Wet"e genar~n~A.s wi 'th. ea.talegs and free eng1.nee.J"-. 
tng ee~v::.tee. At 'f;.ha:b title mamy notes wer~ .. made 1n a.n effort to 
find the ans••rs tG all the probl.eJll$ inve>l ved in p:ro.vid1ng auto-
lfla;t1e heat fG~ a l.ar1e S0hQ4)l builditlg h(n'ete:f'o~e heated from & 
high-p~essve. .taeto~T steam bell ting sts1em. · Before •ta:rting ~e 
~rgani.~ae this 1iUU t all at 'bhe rnater1al gathered relativQ to the 
$c:)h~bl 1 s. heatin! pr6'blern 11a.s eareftilly reviewed. JlaJ:l7 ques-
i!iQns 1ih$.t had. to be answer·ed b1 the auifhor in 19~ w~tre .Jnet 
the ldad ~f !ll11lit$t1o.tH~ that shot1ld be 1n.olu.Aed in. thie un1 t. In 
aclt\11d.Qll 'to !-as-balling the· equi:PmEJnt. 1.n 1949~ tb.e authol! has. 
b.ad the resp~HlSibili ty ~t training Dltd.n1ietnan0e m"oban1Qs t.e 
keep the •quipmen.t 1n .ope:l.'ating eQncili t..1on.. The inftU"'natio:n. 
13hal 1taa developed to traJ.n: :tb~se men was also ;to_eviewed ."'t;)et~.re 
e.tal!ting this alt. +J.'he nit ther.e.for$ is li>aeed up~nl the; 
srstemat1e analyEi1e ot q,~estions ana their answers that the 
author, lai,.s maintenSJ\ca mech$.n1es, and tr!ends hav$ $IJ.Qo'tmte~ed 
in the, field ot indust~ial hea.1i4.ng over a. p~r1od or three. reus. 
Only· 1r.Idlts t~1al heating problems i:nv(!)l171rtg ~he elee txoi~1an ha:ve 
been inelttded her•. In 0l!tier to develop this \Ul.it to the tul.l-est 
e::~tten" a noteboak was <!ivid•d i~tQ :t'Q.Ul' parte; l:lam.ely. ~eoeesarr 
eq'td,pment, stu4ents' aet1vi 'ties1 qttesti()ne to. be uswered, and 
cleelua11Ve stAtten:uu:rts. ~b.e author then. pNeeeded to j~t den 
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uncle~ the app~pr!a te heading yarious b,i ts 0. f inf~Z~l'Mlla tlon as 1 t 
ns gathere4 trom the va:riotta oatalc;)gs; letterst old n.ote$t and 
instNetion. 1B$.nua.le. Atte~ the 1n:t'ormat1on waa: eare.hlly re.-
oo.~ded the dellmi tatit~:m, questiems 1 aet1v1 ty and e.tu.dy guide 
were plaoed .1n a tentative log1,oal Q~dex-. Af1ier the 1ntar018.ti.on 
had been .arra11ged in th1.$ order~ the au;hhol" proeeeded to f111d 
the ant;J'Wers tQ the mut quee.t1on.l3. set f'orth tn the study and 
aettvitt gttide as 1t existe.d at that time. A$ th$ res~lt ot 
the rtilsftlarch tbe or1$1nal et1Jd7 a,n<l a.~tivi ty gu.ide as well. -.s 
th.e o tt.1g1nal d.elimi ta:Uion and test wet>e revised. 1lltU:l1 tim~ a. 
More than go. books, pall!phlets, and eataloga ltel'e reviewed before 
the. 1.5. included in Qh$.pte,.- :tl ... l'e seleote.d~ ln manr G&$0$ the 
iiOst d.i:tfienl fi 1 tem to f1tid ln p~1nt was the answer to some 
si~QPle qJj,es'M .. on, the al\sW~r to whiQh is co.mmonly known to ev:ery--
or.ua in the tield Qf 1n.d1Uttria1 hea'tting.. For exampl.e,. the anBYe.x-
1o the q\ts.s.tj:,~n,, at what pl"$$s\U"e. dQeS a boi~er beoome a high. ... 
pt'EHUJtllfe· bQ.1le~? ~ Qan be fo~d 1.J'l only one out <'lf $0 b~oks re-
vi•wei. More than tiv~ books X'$v181Ved. ,_.eterred. 1iQ high .... and 
la,lf-pres~Jure ateant boil era f but tb.er f'a1.1ed to eta:t:e whal?e tth• 
41Ylsica:n 1lakea pla~e. 
!o the bea1t ot the au.tho~•s lo.l.owl.edge and bel1ef complete 
1ntorma1lon "overing tlle adj'llttti,ng and wiring o:f' a MinneapoUs-
ltonetwi!lll pl"Qteatol'elay Cl.oeJ:J not fitld.et. The in:t'orm.at!sn eann~t 
be obtained tl'Om the~ .tnanufact'lllre:-•. OolJlplete wiring diagrams. 
c..overi~g the oon:t~l; as we11 as information pertaining to thl 
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adjustmetl t of the Sanl&" ther•t(()l'~ have l:>een pttt!p~ed and al"fJ 
iflO'l'lided in o:hapt$~ II of this uai'f). 
A true-false test eti>mpss.ed t9f 10$ ·quest1arts has be&a 
~ollstl"tieteC\.. All q~eat!.o>ns on the 1&$1 have been <llarttullr 
keyed to the d$li.mi ta t1<:Jn. Man1 of the 108 questions were p;re-. 
pared tram maiierial gathered ove;p a peri()d of years cia:ting 'ba.ek 
te» 1949. Tlle 1Has.t 111.11 be given at the begitmili)fi and a 'b the 
end of the tmi tl in o~e;t to e.aleu.la:t1E$ gail!ta. An o.pen. Gatal.og 
f~al ex.am1.!Utt1~n9, has alec beeR ~Qnat"eted. The purp~se of 
tbi.s examination is to detHU1n1tae hew wel.l the stl:ldent ean selvf 
a praet1eal repla.eement eontrtDl p.i'Qbletil. Some s'h4ent• :utat 
l"tHluire. as l.eng as 6o h$u.rs t~ eem.pl.ete tlhis. tt:n1 t. The ;pete" 
a system of eheek point.s has be~n developed t0 assist the 
instX'tle't>oll' to eval.u.ata th• st11.dent' s pr()gress and to P'-'QV1de 
aa epparturd.t1 for the lnstl't:leto~ tf.) lUil•ist -. student bet()r• 
valuable 1.ns~~ot1~nai time 1$ wasted in the $Ven:1J a staaQn.t 
1/ 
A-speeial activity gul.de- nas also been eel\st)'llQtecl. 
~bts guide w1ll t>e used :f'or all fi,eld trips a.n.a. -will ala$ be 
usei wken tb.e st~dent visits the school's boiler room whea the 
\Ull'b 1s beiBg intraduQed. Whe speeial aetivit:r gu.idEt. was a..,. 
vel0pec.i 'by analrzing the 1 tems eon.td.R.ed in the del1m11iat1on 
:and general s'budt ana aetivity !'lide t~t ooulcl be ol!>Eie:rveclt in 
Teachin , 
ep•~at!e~ br vl:s1tt.ng a steilm !«illl$.,ra1i1lte; pl.an1~ 
· P"V'is.lon lla.$ 'been. m&.d41l in 'this ~n! ti fo:r 1ihe stl.a.den..ts tQ )!I 
p&J't!.td.:pate in Ql\\e Ql' mope ()ptif>n$.1 rel.a._et .· aeti!.vitiee. 
Th$s• a<Jt1rtt1ee 1nel11cle S(l)lv"-n.~ an emergent~J bea:t1lilg p~blena 
W1'tih1ri ~he eehO>ol; Vl.slting .n;r Qn• ot several pG-we;r plalll.ts, 
Qz- etJns~lM:let.lAg an A.ndustPia.l. ele$$Ji'ti.ln1.e ~omb~Jr\li(:).ll oen:tr$1. 
OltAPTER II 
ELJ!OtJJlUOA:t.t OOli'rlOL OF ST&M o;rt-·FllUliJ BOl\ltllll'S 
. ·he trni.t -o:f L.: .rn.. · ·. · !:) !e ...... · .· .. · ... ·. . .···. ·.. ~-~a ...... ~t).g .. . 
. . ~- . 
CH~tte~at . a.te:te.m~n~ .ot. ®i.t • .:;;.~, !he el.e:G.:tri~1Q. 0.t· ~Qda.Y je>.~a 
no·'t ·p.su.allr t~litii t!tp .staatn 'h~a t.ing eqti;j,pm~~ t and tna1a11 st$$ln 
·- '~'-
p.~;p~l':lg;.. ·rt ts h1.s J'$b·:~ h;Qw~V~li'jC 1';Q krt!;l!f 'b'~!:i t~n.¢t!,Qn ot all. 
- aon:t~:ls1 berth el.eotrl;¢al an(t ntechanie.a'l, ~a tilie!.l" 1rJ.1ie~-.. 
:;t$lat'lon. t.q- oiae· ano.the~, as t.n~·1 ~-elate t() the f1l!'lng .e;nd aaj;'~ 
t~ee.owniitnd' ~a 1.n~ta'J..1 all ()"£ tht;a eJ..a-o.tvi~al Q~n1.i~la neees-sarr 
toJ;> the s.a:te fi~iP.g aild o.peltati~n ot atliomatt~;J t.rbearn genel:'ating 
Ari~"'··· · m.ent ~'::L~'P ..•..... ~ 
~he ~esen'~ da..f pl:~~~- Qi" st-eatn tl.~\er ~~u~l.Y' ins1$ll.s 
the boi.le)r., all pip1tl.(i, Wlel :i.tt ~Y" ~all!$S b\t'-l.ds the ~ombus.t1.i:>:n 
Qhambe~ and $a'b$ .. the P!l 'bumeF.. a~, !s net tt.~titaUy pe:l'ud:1ttu~a 
h.Y' sta'tt $.P.d/~~ uot®ll:J.fi~ ty 1aws ·tp w!~e;. the ~1.1 bttlr.ReJ:A· oli' 1.t.a 
Q'O.Ii'tit'QlS.. 
Sin~e 1 ~ 1,$. th.~ p~lvil~g~ o:t 'ti!te ele~t~ioialii t~ ha:v~ til~ 
t/!d-y>·o.: ·Bll1E!it1~ Fuli9:ati1f3P.talJ:J of ·seoon.dary .... sohool. Teach1ng1 
'lroughton M"ttlilil Oonipanr, Bo$t!i:m1 .l9lfo~ · p. 5oS.. · · · -· 
2.1 a. ..  ·~ ..y··. o •.. E.:.t.· . . n.·.·· ... a .... t.!t, .. FP.n<.lamentals .ot. SeQqnda~Y;-SQhoel .. !r.eatlll.tngt· I!o~ghiiGtl lritf'1U Cart1p.anY,1 lJq.str:uf~ ·t91fo~ :p·~· 501¥~- .. - .. ····· . . . 
..-2j..-
e4 
uel.tt~1ve. ri.$b.1J to. ld)le· <P4.l b~ltinini; eq\lli:pme,:.n1,. it tlill .&is. .~ ..... 
apc..nsia1l1tf it'Q su.p~rtise "tiJ:.u~ 'tH1ilatinet 0! th$ eql!Up-ma111l~ It is 
t~the~.w h1s respo.~s1b11j..·ty to .make su~~~ be-fGre he leaves the 
p:rel:Jliae.eJt that 'th$ oil bu~ing ~q,u1pment is 0peraifing w1 thin; 
sa:fe pr~sstl.re lim~ t$ and. tP,at all ~01111irols, bot;h $lee.tr~oal 
and m~eh~iQ.al" which ()pn,trol the operatiom or sa:f~ty- o:f the 
eq;ulpnteP.ti a:re !n good wq.);'ki.ng erder .. 
1/ 
:Oe11mi.tatie)l1. - ot the 1Jnlt; 
1 .. A oa:Pa.'ble ele,:ntrici.a.n. wl,rttxg,. in.s.talling, ·or serv1Gimg indug,... 
t;rial oil };)lrners ~a thel:P ~oJ;ltX"¢le should now the Qharae-
te~.sttas ()1 the fuels th$1 mar btu•n; under usual oper.a:ting 
ee;>nd:1t1Gn.$ a$ well a& iE. e~el:'gen.$1$s. 
~. All p~:rWiill'' operated oU burne:re pt'$pal"e the fuel. flt:l·r btt~.illg 
thr0.i:igh a p~oeesa ot at<>mi~atial'l (')r vaper1z$..t1G)ll. 
J. ln ei~~t~i¢allr o.pe-r.atea. powe~ bttt11et'st. tuel oil gra~~ nu,m.;.;. 
b~~ one and twa a.:re ~$~.8llt .a,totidzed,. thrqugh a t10!i.741e1 wh1.le 
tuel g:t'a.des ntl.n:flH~.r :f'ive and ai~ at's ti$1la.lly at~ndaed by pass ... 
i:ng "t;b.e o11 th~l!igh a spillliling ¢.1llp. 
1+. Nearly ·all induat'Pial o1l b-a)"l\S:l1$ P:peratie!i by an e1eotr1~ 
mstli)~ obtain ·atorniza~ts:ti 1ih~ugh 'th~ use ot a ltori~C>n'bal 
,aptnn!ng 0~p. 
S.. mhE:l ra. teo ~t o~l f.l¢W p~t' h.!D'ar in laigh..,p.reSs'llli'!a b~li"ners: de~ 
$lgnect 10 'b~m. g~adea t:lunibel' ane and 'tiwo fuel. Gil .is gE>YE.l1'til~ 
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by ~e s1ze noal5le us-ed; while G>n ~'-l burners 4eed.ped to 
buPlil nuniber tive or six .tuel grade oil, the l"ate ~f tl&w 
per hou is ()ontrolled by a flolt 'Valve. 
6. A eapable mechanie wiring, installing, or aenieing any 
ectu1pmen,t ~sed ln eonneotton wi'tih t'1:r1~ a steaJ!I. boile:r 
should know the operating pressure and ~e high limit pres~ 
sur• of the boiler. 
1· Indu.sta:•lal oil burners designed to bu.~n. heavy oil usuaU.r 
ignite the oil. through 'bhe use of a Jet of sas wh1oh is 
1gn1 t"ed 'bf an eleetr1~ spa.J"k. 
tL Many {)ontxeols used to aperate an oll bu.ner 11); a domestie 
steu b~liler can be used to oon.t~l an o11 bUm$21' in an 
1ndu.st:V111l low..-pr~tss~e boile.~-. 
9. A fErtr oontrole ttsed to eontrol an o.il-fired domestle steam 
boiltu.• qJannot be usel to of!>~trol d i:ndus1ir1a'l oil barner 
with a firing ,hte of more t.ha:n 10 gallQne per hou. 
10. The Minn~u.\pol!s..-Roneywell pro.teetQ:relay and an eleet.ro.rt1e 
light sensi;tive eell.., w1.'bh magn•tio sw.1tehes et.nd valves 
eoxn.bined w:i. th the lim.i t and op~:rating ot~mtrols oompris~ a 
high peroefita.ge ot 11he control equ.tpmen.t used o» electri-, 
cally epera ted industrial oil burners in th1s cottn:try .. 
There. to rEt, the oil burnel.'! service meehalUo and eleetrle1an. 
must know the tu.netion sf "ttl:Us equipllin.\. 
ll,. All oll blll'Btl'a inatsllfd in !h~w Bampshir$ must be in-
stalled in aoGU!)l't'iuee wi 'bh the National J£1ecrtrieal Oode and 
Chapter 251 Law-s of New Hampahlre as amended in. 194-7. 
l.!. .An elf/tetrieian, ineta.llin.g AAd eeli'V'icd.ng 1rld.ttetl!'1a1 oil 
'bttJ!'tUJJ~ oc~tnl eqW.pmen t mu:at ·'be well ~Lequain ted wi ~- a 
Tal"i,lfty ot sin.g1e~ and tkre•-phase C:0l'iltlt0ls~ 
P~ob$.b1e ·1~eidel'l:~a1 and. 1ndi,:t'~¢t learn~g p~Qducts"'Y- tn 
0~gan1zing this lmi t ot We>Jlk ~eJ'tallll genel'al as tr.ell as spe"itie 
!i>.'bJ eot1<ves ha'V'e l:niJen atatea" t.aleS$ ol\)j ee'tU.Vf's. ~e sta:t;eA in 
ehap1H~r II •nci may 'b$ 'fc;rultld u.ntl.•r the es.ptic;n ttgene~:l sta.tsnutl11l 
r;,t the 1Ul1t." qr "delirrdtation ~t the unit .. " Wldl• these e~niain 
the lDS.Jo.r re.ason 'to~ teaching th.is ttni:i; 1 t ls re¢~ogn1zed 1Uaat 
othel' 1~a.~1ng will. take plae$ wld.le the DlaJor ebjeeti•t i·s 
be1pg acsh1evtui,. fJQme of the ine14elil;ual and indireot lea~nng 
pn>due 'bs which. mar take plaee a:r'e as follQw.s-: 
1~ Inerett$ed. a:bi11 ty t" p$ol and. sba:f:ie eXpel'i•nee 
! .. Xno:re•sei a'btl1tr ~o work 1ioset~e):'i 
3. lnereased altd.li~t t~ "th~ble ahof>'b' 
4.. xn~r$ast)i a'b1lity t.G re,-.4 l;llu.epl'inte 
5. A cie.s!.re f$.1' IIU)$'e knowledge an.d e~e.ll'iene• ln. the ti$ld 
ot ind.us.tt'ial eleetron1(Jl!l 
6 •. An att1 tude e>t eG)ol1¢lllf in eeleet:1ng elee1ir1(Ut1 eQntrQls 
7" Increased abil.ltt 'tie find 1Jtto:rma't.1ot1 !rt bot:)ks and. 
oata.l.Gga 
! ~ lnGireas.td abi11 ty t~ fGllGw Ul&tluta.etull'&l"e' 1lils1'a.ll.at1r:>l1 
ancl se~i1:oe 1nstneti0na 
9 .. :t:ne~eased ab111 ~t to read sehtJ118. ti GJ wirixta 4.iagl.'Us 
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lO .. Xntp.r0vemeni ln abilitr t«i> reas~n. l.ogiea111 
11. l;mpl"0'V$d au QOQ)EU!atiy.& atti. \Ude 1ii!)Ward roes,. :Hn-
l.a:td..Gli$; laW'S~ er eoiers e;ev~1rnlag 1i'h$ ltastallatien e~ 
&leetrl.oal and oU burning eqU:iplleAfi 
12. Mare tu1l ~eltl.1sat1on that ~l:le el•e'tirieal t.ealilnieian. 
eiU'Ul())t fill1d the St?1litt.1Qtl. to lllag;r tl.)f hls pX'Qblems iA 
pliblished mate}'j.al 
1). lne,;$aS$d abil1 tr to ori "i~.U.lr l!tV.ai~a '·e man1lfaetu,,t-el'a' 
in.stal.1at1E>n Uci sei'V!Q'e 1ns1tPueitiQns 
114-~ tnerea~ed ability to f>at'~ ou~ 1n<lep$m,den1i :v~se~U"eh. 1•. 
tAe tleld •rt eleetriea.l teebn!.i>logl 
lS. A bahit a£ or1t1oa1, eva1uattve th1~1lilg tn ~egard to 
l;awe ane! eo.a$s gc;rverning the 1nstulati(:)ll (!Jf el.eeirr1.$al 
a.n,d oil 'b.tt~1ng tttttlpment 
1' ., Inereasea. skill. in l'eadillf 1it.teM10.al pilbliea'tilE>fta. 
1. 
:!. O~cat1h T.e~l"ttll; and 011fttl)l*d <L Garr, Ama:rti~an. Elect~icians' 
f;tl~o&k._• keG~a..-,..1J1J.l JG)Illk OempartY'-i InQ. 1 · WeN York, · 
) • 11g&lns 1_ .. J\l$X; BQ!tl~l' &>om . Questions . artd Answers. KeGralf- · 
· Hill Br~>Qlt dompanyj ·:tnc~.t New !ork, 19~5.' ·· 
4- •. !ClaowltCJn, .A. lil., attd Jit. M •• G$p, .Standa~ M~dbook '1o~P 
~leot~1~al Enft.ne~rs. K'lGI"aW=!'111 »oolf dbmpanw, ·fme., 
l\!ew YQrk; 19t1' • 
;. Na,1$aal Jq)itl~ o:r Fire Underwritere .. Oontains~s. tor Sto~ing 
a~d Ha.n~lint Flamma'Ql.e Liqu1ds. t!ietrdph!sfl&um'b®~ yo1 ... · · 
flew !ork Oi :r .• 1§IJ01. 
e· 
Ob~e"~tion of ~<iU:1P,U1~nt.-- This ttnit will be in.t:vod\t~e4_ 
by 0bittrving· an l:n.dustrial Q11 'PU.t"ll$%1 in r:lpera:bion. Oal!'e w1l.l. 
be taken to Ptake. sur• iihfl •1.1 btu•ne:P' e\>servai 1e eleet111£'allY 
$pel'at~d and· us$s a .sjd.nilig e~p :to 0\)taitl .a:ttGiJli.zat.ien.. l! 
poss·lble ,. 'fih• eqtd.pme>l't o\lsCJ~ved. will 'be. ti%"ing. a law~pl'es.suEJ. 
'b.t>iler in p.r$:fex;enoe to a h!gh-.pl,9ess'l:1:r;;e 'DoUel'. t.t'his howevel" 
i.s of 1;4ee.oaury 1ntpertan.Qe. In present1~g this um1 't a'ft tht 
P~J:!tsma.uth. G~ Man.~hefir~el' Technieal. t~stitutes the e(lu1pntent 
'Both seheola hav• 
- . . . .. -
steam 1$w-pl'$$8'\il~e b.ea:td.llg \lo1l$i'S ti~etl Yltll e1eotrieal17 
<i>Pfi!X'S.~E!Jtl iJ;ld~~1)~ial oil 'blllx-n.er,.. wh1eh atomile n.u'ber five f'totel 
~11 $ht'ottgh a .IJpinninJ cup. 
Wh11e ln tla• boil-J> l'f>o.m th$ s11ttdent 'Will complete the 
$pee1al s'tittd.t and actiY111t p.i.te. Atta~ o\ls.,rving the aU 
'ba~ning eq111pm$1\] in ao1i1$•~ ~he sbd.ents wU~ be g1ifen an 
e sppo.rtun,itY tG cl!.seues its ~p.eratiati. All duri~g the 1~t~ ... 
auett;~;ry period the s~d.Etnta wil~ 'b~ Etll!i)()urage~ tG ·ask tlitestlG>ns. 
The q,aest1ans raised b.7 the st-q.dents w11l. 'be an111wered by tluJ 
bu~tnetQP it in his oplnio!:l .an $lils:W&l'' at this t1rru1) wfll, ·turth.er 
~ti.vate the subJ eot; otheniJJ~ 1 'b wlll. be ret'sr.rea back to the 
studenti ~c.\ tbie lli&Y' be 1Jhe P"'-~t wher$. 't»:tte •tua.ent &hCi>u.l..i 
·J 
)Q 
start 1Jn• u.ni t lt$<d.gntaaa.t,. The us~ot~u· ia eloail':lg 'tht !.~-.7.f>-. 
4:ue~t1.on, to: the ualt 'Wll1 p~vl.dt th.e e~AEtlits Witla a :mimeog.l'$.ph$4 
ox- otheWiae Aup.l.1ea1e4 1nt! t a;,st~.Ql\1;. !ne •n4tnt •111 i!!J.a 
c1veil ~1•• to e~dy tlae tll'tll"t 1!ln1t &.iUilPJiU~l'lt lfl ~.~eli'' taP him 
t.o sel.tot lh.e poi•t whtre ht wisb.es tt> beg1l'l.,. Af-ter reeeiv1nc 
'th• app)10TU f!)f the in•trttc1l1f1>.rt fillet at~a.fltnt is ,r~a.C.t t.Q 1rta~t 
. WQrk (;)Xi the tu~i 't !' 
All crt 1he be~lt,$ ne$tlfa1J'7' tO:l' this unit w1U ]t)e availalal.• 
411 tta\d.pll«t!J1t ~ll al. ~() 'be ready well 3.-~t 
J 
.2/ 
Qo~e aotivtti's~~:.. llete.l!e st.M'ting 11o Q~Jilneet the elec'tu!•i-
~al eon:t~<'ols ttsftd 1iQ e$ntr$l. •n lndl).strial ~11 l>'lll'.ne~ 1 t is 
q,1d. te essential ~/t t¢>tt b•cl!>ttut well. a.eq,'liail'ifi$0. w11h the pr,t~"'!> 
e1p1e t;Jf gpe»a;if>t:t &t thfl) l>U~e~, \ix)'-l~rt <).Cl>n.'fiNls, ana. the 
$haractt•l'!sties at the tuel• used~ The ab$1'& eta.te•uni't J.e. Just 
a.s tl>'ll.~ when 1!!)'\1 star$: to we~k GJ.l .~·au 'bl1~ex; eil»l.'til'&~ arat• .. 
•fli~l' S'a4-ti~u~. as 1.1 1..$ il!.i>a-.r wh11• JltiVI •~• a stu.detl~. Af'iiel' 
J.eavin.g fehoQl ~~ •..n be held 11nd$lal,ly l'&Sp~a•Lble fQ'P any 
~l"l'e~ •aae while wi-Pin.,;, it the fl:t:".~ ah.ettld .rea'llt la ·l:QaS. Q't-
ll.te (!)·.t" p~Qpe;t1y"! l't;U as ll l'-t$tt.lisa4 e1f01.t~i~al.. QGJil.t:Pa~tal!"· •~• 
ElbJ'_t):~ '"Dille~1, .Ft.tnr:!afnentds ... o( SeGond(J.x-l~So}).ool ~e~old.gst 
. ougnt·on Miftl1n Oompanu,. loston. 19lfd, p. 5o7. 
i(!;K1;!i :}i~il:' e==~nj:!1<>~;·f§~;!1;;~~~~58a:CI•~}l!.ns;. 
J1 
·e%pe~te4. 1;~· ·bsw. me~~ $lbe'~f) the $l•et~ieal eon1~01. ttn a ·~lli:tr~. 
b.uri\~P · ~11f tll&it · alar <:,th.t:tt 1tro~kltian t~el:~dlq t.h• s veP· ti t.itu.t~' ·f>·#' 
pl~'bt?~: .. l«'$lf fe1iil.t Gllfa. p~t~e~i~A ~(l 'the p;,ete.eti.•li fiJ~i y~u· 
•ui1t)••~sj yo~ -~~t a1sB b(tW t~n~u.gll ~:t:r$tt:t ~· 'bG:i1~~ aa¢ 1ta· 
sat:e1r o~n~l.s 'tim dEtiJ.eMn$ ·whelil. 11 iS! sa.ftf·:tQ s~ aa ~~t 
))ttm$·;r and ·$&f$ 1;(1) lss.ve 14 bT.Ur-$&~ ·~lUI" thi~J liteana Ttiilill m~s1J 
liave a· w0J'ltiP.g· Q~wledge ~t $ate.t.y valves¥ wa-ter l•v$1 eQn.-. 
1l?ol•~ ul · s-.fe 1ff)~ld.ng ,P1ltassu~u~. Sl~ce ~h~ aie~trigiaa pl~ys 
:swah. ·an tmpo~·~&n'b 'P9le~ 1 t · ts ·ne~EifS..S~ tel' him· '11$ bt11 t~ a 
p~$'-1i1Gn to a:t;J;s.W~llt •~t q;tl!!e1iens bef~:r.• s-1fap;1U,n;g, ·w-e$ .ota ant 
otl buriie.tt (Hl'l~l st.et.tllJil~ I~ ~~dEI:l1 t.~ ):t"~~l'- y:e,.u, f'$l' -~~ E».n 
an j:.}tlU$.'t1'i.$1 $ll b-umtr QQJ\tl'(:)l ettJ'tea1 please aJlP•~ t$y Q-1 
t'Ae q~:es'tJ.;.G)~,a· :tthat to·ll.o.w p~v!.U~g Y~ll d$ n(llt kn<Jw tlie .lUtsWf' 
at tke· p):lles•nt tL.e.. Xt .ls ~-~1 .~.e••·all~ v¢: dSlt$~ $DJ Citretes1il~u1 · 
wla~~h ·fG:Jl '!••1 1~11 lid. ,tJ.a'W ruunrt:-·.. Pl•a•e answEt~: U ~tifl.S·., 
lattlq as 'bM.et ae p~$a1:'h.Jl•t ~1' <J\aesttE)a· w.bi~h y(l)U. ue ~tt ~uft 
<Jt at tlte· p)l"ese•~1 t1m:e. 
l.i' ~la1n the etl"aii~ (!Jt fttt!tl $11 i~· t,f¥l'JlJJ ot bqke~ C q~ lJ 
~d h•1 (llls ~~iabf#*' oitt'• ~i fiVt,. •n4. six. (4-ll.;;..$i 
!$t·l...:1l4i 1~~1 ... $) 
t., Wll.$t ·ttft:) !ffe·'lhelii .a~t ·~l.<!lf" t~ pr.,!l'~e dQm,est.lca h'l QUe 
'1fj~ llli1"al.~·. (1lfj, 4:,7 ... 1lth ~=191~117) 
J• What ar~ tll~ 1ib.r'ee .mejh~l~ u$.t~ bY' oll. \lliU'ne%1. -.u.tac~e~• 
te $btatm a"().nt~.wa..ua•?. (lt~J 4·tlo; ... tas.; lt,-133-1)1; ;;.5~7!). 
4·)0, What .$.·~ t)J,t:t f;D.Qst 'QGt&Uaort m•'\ihw.4 u.$•4 l:!}y ,;!.,~ 'bl11iet" lila$~tae-. 
t.U.r$l'S. tie ~•tatJ\1 at~m1za1ilf!l'Jl whtti u~ttng 'blinker i er 0 ~$-cle 
;32 
h$1 oll.? (l~~'J ·a.:·$, .... 62; l+~l),~lJI; ;;:14.$-'l,lt 2~!11-Bllf.) 
_, •. H$lf 1s llJ.e nt1'Hit ~~ ~4.1. tltw pe~ h0'!1~ of>nt~tlt•EL 4:., a l:dgh.~ 
P"tt.SS\1:1'8. d.QlJ1t}stie ~1). ~lll'fle,x;! (!: 114t ;;12'-l)G;: )·tl4-ll; 
l~ll-..!$) 
6 •. li-Qw 1$ 1ih• ~t·~. 0t oil tlew pe, hQu)!l ~&at~lled ~~ .-.n u, .. 
tl~Alltri.al ()ll. l$,~e~ .1tsin9; a sp1~i~ QUlJ1 (ah2llti ):1~6-
1)0; :5:14-1$~ 1~aa~e•1 :111 
j,. A.l>~v~ an(!. b$lP what.: :pl'essttl'e ls an lndmsi;:t-lal e1ieam l~llel' 
Q:Lae$1t~.e.a. $.S a la~8h~ or ~cav..;.p~e•t•ali':$ )-oll.e~? fl1lith 
:t.o fl~lt-f) 
$.. 0-.~ ls the ditfe~•r;..!ll$ lH~W~htn: a. "'l1mt 1 e~n1l"~l" u4 $:11. 
".fipelfat.t~g .eon1im>:1llf· (1:1;9) 
'. !take a ltst: "'t al..1 the o11 b'ill'n•:r. l!.na s&i!e~y ~c:ratlt'Ql.s T&U 
wot1lt\ r•~~tntri~t,.l\ld t~r U:Bfiii Glt a 4~n.tf!1·$t1e •te$lll boilet- Qpem$. '""' 
l~g at •n• .PSMd lPiiesau.re and ti~·et •.tth a l!d ... ~-pt'lssu~• 
(1)1.1 b~m•~l'· (6; 7J at;: 1~119""'1$7; ittl&'f$-l~~t ,-~1,~-..l,~l 
J;l,)-2~; l;t;, .. a,l:.; 9) 
1@. B•tCJ~e p~t~••dtng hot~nd tld.s ;poin:tt aeV$l'al (;)t thr, X"t~t•:~ 
$llOf._, lll:l'fieJd .lH~lt'W U~\\14 b.e Slllldifl(li~ (lfll)$ ... 1Jl.i lht;Jt ... 
1;;1 s~s~'T• );1,1~tt,·» ):lltl-1?&; a~Sll ... ~tlf) 111 
11", lil ·a. 1J14ustl'l-.1 Q11 la\i•e;r ~~tat.n Ja0W ga$ 11.1 er~Jll\)lJ).tA 
1Ji'b}?. e1,JC1t~al 1p11l$t;J. ~~ ign~tt .the h$a'Q' •!.'1,. (~~l)~ 
~)1; 4:1,4--l)51 '; 6;...471 ':-ll6-·:t1' i ): l)~1..3'i 2;;911-214;-
11) 
12 ~ RUe a eke1Hifh sn~ring 'tthe fl()Y .I!Jf at~ d4 ~4.1 tll~ash iUJ., 
)) 
oil ~•mer ~slnt • hcP,,l U>Jlf$,al: l!pt&n:U~.g eup. I.n,teate t.he 
di~e<~tlm,n (l)t oil flow at1t•~ the ~11. leav•s tlte ~p1M~rng: 
e"Up. (4:J.JO-l:J1; 4:~1)t+-1J'g !;~65-6i7l l~l16S..;u~, J·;l,~l.Ji; 
~;all.-214-t 11). 
1;. WAen .l~s le lt$e<l t~ 1p1-n• u. WJ1l b:u:Pne~· wba'ti ie t.h.e: 
ru:n~tJ-~;nl. ot tt 'tap91'$~1it {11i' 111 1.~~)tJ 2: 2~9 )~ 
lij.. l;tpla1a tlve · Q)" •~·~ 11ntl.ng .(\lQAtN1 ·~p-~ti~ns p.el'~l"iD•l 
by a tinf).e$.:pQlls-.Hc>Ja'1W''ll p~1htt;teJ-el.af., fllJ t4) 
15. N•$ '\Ul.e •~'1i•l·s 11ste<l '1lil af.lsV$~ tG qtuta1i1t)l!J nu1!)•·~ ril.tai 
vbt· caan. ))·'-' us~<l en Q. 1n4'tlts't~1al i?>l1'i">11»e4 le.,.....plr'ts.s"ttn. 
li>f!)tl.er as well ·as fJ»ll: • ~taEJs1Ji,Cl) ~11-;f11,e4 tr,eu 'b~d.'le~" 
fYt 6r $; 11i lJ 
tt;.!> ~~- tl:l• eon,l"els l;:l$ted. t.l:1 dd~.~ 11~ (\l$:.StieJJ, ntt:tabHJ~ fl,A,•• 
that ¢.·liDi&t~Jti ''Qt tU1ed en aa ~l1l-t1~ed 11l.dus~1ai lQw..;.p~e•'~t· 
st.flt)n. b¢14,1e·~ at'l;i ~fQ$Qtn4 e~D-1ff.tl)1&f '" -..~e 11\\$1~ pla••·· 
(7; 'i: 'fit 11J U·J l.~) . 
11 t\ MU• a lJ.$t tJt tht ~c;,t);.tr(i)l$ wlt1~h •ire .t)S.sQ,!,s,l tor the 
&pt~~t~n .(/)t an lntl'11dl!'ta1 l~w .. l>'t'iiJ.BtAre $'t$a'll b·etU•~ i'b$Cl. 
w11i.h a \9.\lJm,$~ a~tat~·~ 'tt0 I/\J(;ltl\1'Zf b~e;;o D Qj' 0 1',1.~1 <d.1. 
HS; 11 I; 1l:J lit-; ·.1.) i 'l4) 
M<i>$t &:t the. •q;td.pxne~.t. ·u~•a ti!J~ !nstnlltti~:n -.t tb.t,., e!!i)'llbca1 
l.s nll S1$tt~ lt 1a of 'tllt .ta$18.$ UJI, ttpaj $,11).El .qtla1itzr •• 
WQu14 bt r~und. iJ:t. uaaust)7 !!>:P t.a h~•tse: '~"' tX~LDlJ)lfilt la. QJ.'4el! 
·tG·· pr$.Yl4• tnst:rmcti.Ql'l. ~n d.«i>nttiu.-t$le. ~ll b~m$l's antt theu fJle.e~ 
t.~l..-~$.1 ®nt~l eiueu.i t$1 ~1.1 ~d.ze cillf)Jil$'$ti<.l Qi,l, li>~rntlt"ra •'-
)lt 
})qtlel'll haY$ ~cu1 p~¥~litid. ~n imt .shop.. lt is. i,t~J>~a~tieal, t:t 
•o1 1~,.aud.)le1 t~ p~0v1Gl$ eQ.\Ull $<pd.-p .. m.ent ln -~~-~ tiQ pl'&Vi.dte 
lnstN.(l)~ion ~- ltuiu.$'b~ial, C)tl burnlllg $.(1Up-nten1i.. Xt 11 1m-· 
p~<6t1~at btl•~•$ o.t ~-• .l]utQ~t n"es$a)i'f' t¢» set iip. a ~o~aplet• 
tnttturtrial o.U ... tt;r~<l ~ile:P •nd !.ntpQSsl.bl•1 aa .lll~>'re tMll 
$10~ ooo •~llld be ~-e-Q.1.d.~·.a to ills 'tall 'Wae e<J:u.t.puum1!:.. !his lU\l t 
•t>V-~rtn.g the. t1lee'bl'!i~u. trull~al.la~l~r:t Sla:li Jaslttt.t~Qe 'fif !:tad.ille..,. 
fi~$.1 t)1l 'b~m·~• ana. tlutlr- c~n.tl'¢1s 'Will ~tj.11ie a min1.aw~ 
l~ua11n•1 b$i1e~.. ru1l s1Afl eltt.a~l'ioU. .er>:.rat~la wt11 be us•4~. 
fhes.e· ~ofrtl'Ols w:n~n p~Qpe~U.1 1Jas'$all$d ~ll t~Jp•~~• 1.n. everf 
war the· sam$ as the lden.til)a;t elf3cet~1~$.l e0n.t~l.a wQ'u.li ~~:­
tion QR a Ml slze 1n<l\l_st:Plal .q11 l\lu.Qlng bf!).ll.$~. 
s~-.- lntil.'tlstr:1.a1 ~u bUmEI~s ~se ~ltr g~s f~~; 1p;1:t:~liJ1l. 
1'1h1ltt .o.the~a l?.s.~· 11tue.ft$l p~rtl'(;.)l~eum p.s. Q•. thl mtx:t1aw~. 
b:~tle.~ t~a wt.tl tt!1>:<iln :st~U!!t 1fQ. w1~t1 ll~.et:leti pf'trolftU gas . 
•.lll bf lUt~ fo).' 1~t'b4..~ta. !l'b.t ga$ usf4 ts~ ignltibla •111 bet 
su.pp11e.4 at .a p:r.49se~• b,Q~ ~.'Ytll' lS UQk&.• 11a.ilfi~ eotu..s... lt 
all •-•tc~ ~sed. 1~ tl-r• 'b,e minia1i~e bmtl~r.~ e-~nsi<lera"ble; eii~~ 
WQ\lld ~esul1.. lll pla<UJ f)t' ·tau\&~ t1ve. a~ slx. h.-et oll- 1 pet."""' 
l$l:1ln gas 1ii11.1 -~(t· 1lsed :at a prss.sul'e $'t' 15 poU.lJAs l''*' aq'!UlJ"t 
l4cJh. A a1®l.ciard l~EJ,UtU'!ed pet,rGl~, gaf-.all" te!J»ob; hal b••• 
·rtd.estped 'till tir~ 1ilil1s ~~ile).'l. The eo),!tt.~(')l ma~tt'ti.t~. "Tal.:tt~ 
bG>wev$~;: on 'bht ga.IJ 11n$lJl tl:l.a'l tfAkt:$\ tlie ~la~$ Q! th.e oll lllte: 
is a s1ian.da~ ~tl C·0.n.t~l valve~., !h• b~~-~ ul \ ')U bt Wil!'~4 
to ~y.(\1.e: Just llkt a 1al!iSe 1n.d-u.s.t~1al Q~1 pll):)r~Ql"~ T-ti$. pt'i~· 
tecrto~$la;t als~ oa», bt S.et 1i¢l ~-f~l$· the 'Ji;!ume:rt ·~U~ ~V-n" 
I 
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~JQle that 11. stud~rn tncfi.li.,s.'l»flU aU 'b~lle~ l/1.11. n~&ll:~lr pa•e 
tb,n)ag:b. ln .stali'ting all.d $~-~:;_pl,ng. t splnlli$r l!n1p ba$ bttn p.n;.;. 
"*"'id""'a · ri "'"" · · :k"'~""""' · "'hi · $ .· · ·· · ·· · '"-~ · ·- 1.. "'" 
"· .·.·-~ o~"" ~~ ,.,~;.;""~•~· -~ ·. ll Cll;p __ "'"•_, nG P~~,t.ost ~e.~• elteep., 
''Q X"~semble· ~- eu).l) o• a:n ila:~:a$trial l.l>Ut1Hir~ '!'he th"$ ... pha.s" 
IUlrtoJ-· <ll'l.·vin.g the· 4.up is ¥lqual .in everrt vay $Xo~ep• ln. h$~st­
p$W~:v 1i;J· la.Pg•r mf/itQl!is as~l C\>n J.-d.i~J:r1i.rtal bam•~•~ '\If;) lt''-V.e thl: 
' . bl1t$ ' arul &~-' ~;tfthrl\. e"*P1 . CL .11.~. . . ])-.!~" 
BefQ~e e.ta.l't~n$ llo.r-k en ,.l'u• lll1U.1ta.tu~• ~olle~ ~~ $Uij 
yen~ ~a!l $.'$$We~ .qu.fhtt1~·ns (!)~.e 1i.f1): 17" :tt th.t u.sltt%' <t·o at~1 p-.ttt' 
t~Jt ~t q•es'f11(!)1\ 1-s n:.~·" el·&a~lf una•ts'ti$o¢t* stu~ rta:~Jr !lurtt~1•J1· 
tt 70111 w1~1. lat. will a)'l'.~alllt.e a.P.oth.el' v1slt: t<a) tl+t ael!l.~:fJ;1 t s. 
bG11e» ~ue, :$ei"Q).'.$ i~•r.tl.t~.g tat~ wG)~ that tt:illQ'Ws skdr ~aPt 
f>D' r;,t :J'$tEtFtl'Jef!J ·11. 
t,r~• t~llf~Wing Je•$ a)'$ t~. lilt ~entpl:e1i•A J.~ eoM.$-~11.e1l -.t~ 
thi' ntll\iaklte tllidtt•~t.a.l $l$ant boU~a~, bu:m~t~·~ -~' ~~~t"1 
· - ·1 .· t 41 o ·. · 1 · e · 1· 1 ··· · · · • ··a. •'"" ·~ .......... -SJ#Ilt'eJ.l~ "3t I' tcJt'·--~ -·. ~ .·.n~: a a~ lk . lB.~~ ll$ • ~ •q·~ Ji)~t;>p•l'l 
pla();•.a1 batf; mw.s1: bft: wt~ri ~n4 ~djl:tJI't$4 ilil. ()~•~ tel' tho b\Ui'a•:r? 
'#~ er•l• p~,.~l,f- "' 
.A1nttttiig~ a c!t~ntll:l!.'eile• wt~h Yt~~ .1n:.su:nto1~~ 1-a t.~-~ t~l"- 1~'11. 
"' illakt ·cml'e T«!l~ nav• a •~•4 •~l'klnl kn~•le«r-• e:t tla• peA.nt• 
~0-V!:J;P$Cl ·-pr 1l'h• p~t)UI!I 1·7 q~~s,i;!)n".. Jm uot llH<itK GO:Y:tM 
p~bl•• 17 ~~til f«J• llaV$ ~~•e;d.:v~4 f"U;z; i:fl.s'·~~ii'>.r' s $pp.l'!i>Val. 
·•e.. ~-~ S'-" . lil~· ~: "!l~ 
:t.$~ ro,1to.~ t'ht Q:.0Jl;n..e•t-1.Q'~. 4l.ar#tut ~;J~. P•s• J4a., Wl~t ~~ •«!ln--· 
t"l s:ts1H~• t~.r tJ\tf!t, :mtn.1~~u.~• .1»4i:t$llr1al. st;~ h<~>il.e-». 8lt4 
,, 
lni;~rte:r ~.t.. l:t' 1~~. a'Vt ant q_~ee,ion: .(Jf.tll.-~ae.t .1~,llt-: ln~ 
at~trt.~~t de ll):~V 1\l't$$. 'fh~Jj yo:u tlal.a '\l~& QQ:~tiJla~»:.t !.~ 
:r•acil.f to <~p$~a~.,,. •t•; rf)U::r· ~st:Pu.Q'\tQt! and h• Jd.ll · ~•· tP.• 
t1ttst 't$sl tl~l.rtg wi~ t~•· 
l9" A.dJ'!t-st th" -~-t•rattw.g •qnt:rol 1• e1art 'th• lw.trzuu~ at ~n-• 
:ptiUla p~esstur-. a-nd. $;l~ me 'bl1~•t- at th~Ett p.om.l~f.t p~$~t .• 
Tltt~- 11.~-t eon1'4~l al$(D. G$~ l:>-~ a.aJu.$t(f4 to ;prev1t• ·~,~; ••f• 
)11gh. telJ1Pevatu" lin.l"l.*. ~$$if t~e eq).n,~-~1• Qde:r $pj):~~u:w 
*><!Httli ti.$1*~.. Whe• in tau~ ~X>inlo;nc tllf. $'G:t'lt~ls ¥ve b~ell); 
adJust"- .ana -.);'&. ·$pe.x-at.ing p•p*1lr1rt 7tl;t~e$1'$ fQ\ll" !ns-t:nli}t~J> 
'"' 1n.s;p•¢t tb• ·~•t"'l s,Ystel!l \l~-t~~· ~~1.~ ~ 1$ t:n• ne~ 
p~bl,.... (ll:), );.4,) 
20~ ne p~t$:e1Hl~eill\1 !a -~·v .a.I!J~st,'«t4 -~ tilt~ Qtt the· "me;_r J..a 
lt illtn~i~s lf ·th,~. bllt~e~ t/aU.s. 1t1J. e1;&ri... AtiJ~•t 1fh~. J':ela.t 
t~ p~~:V,lAe top a tlto-Di;.J1U.:I~· $~1ll~'0. ;p~rle4.. t.t!lt:$~ tihf. (1\l;:J!-.... 
tnt ~~a~~ t.ll>-e~atin,s ~(!)~di:tl.0.t\t~. Wh•fl; :lti ,f:Q\1.1'- f):plni~n th;• 
.,Q•\~l. ha.• )t$~ a.cltJ~•~;~ ua t• ep$.~t1n1 p),'Q-p$.~1.,-~ !Fe~U:e•t 
tellll'i t.nstnt~t•:;r· ~ ~J1sp•~1 th• ¢'Qnt~l ·b•t~:tt~ p)'o~;$eti!.ng t~ 
'#h«J ••~1pr~b.1•~ (l1f 1>4) 
21. The ~11 'V$l.!f$ ·t1rd,t).S .1s n~w ail~~e~•d 'tit!) ~~11. >+; ··~~B4'-· 
fitt~ 'fu!u~· nut!.• ••o'ei~ $'\1$.~'li:$,. 441U.s' 'n. ea~iil"G1 1~ p~1'1At 
a ;~-f!4:tEJona tt.llle 1lmlt~ W)u~~ 1~ Jftl' Qp~atfn, ~~ ~eat"J$1 
~-• b••~ a.dJlte'tJd i(d !;.a' oJ•,-~•a.• pr¢~.;p•r-lr, ,eq~.a•t .10.•P 
t~~~flit~~ 1~ ~ltep.(lE)' 1b.t (;tOt.ftt"1 $J'st.t• btte~• p~e.t.leeding 
+-<·. 1m.· n.e- t ·. l'eli~$1\.. 1U·,, 14-)·. ·~(!). . .. • . .. ,c' » . . . . . . . . ·. ' . ,. 
J7 
2a. ib.e \)\tl'Jl~~ '-Pii.J..~ill q$t&lli: ts· Jl$W aaJ'Illifb.$<1 to $1111t e~f lt 
ml14:~1if$ •ttt$li'' the \>'(1tq_~~ •~,-~ I'G.$.i'i·•. AdJUert th.e eCi>n'il\'()l. 
t:~, pl'Qdd~ a. titn~ l!JD.tt (lt~lltal· t<lJ: the ~111tEI 11Dd.1i $f th' 
I>'.ro ''o ~~elay l!at~tr sdtQ<P.. Wh$1t i.n you1! epinlfl!l 10:111' ~:$1\­
~Ci>l has. ~e,tn p"p$1'"'11 adJ'Il.J~~at r~Cil».:est fti:lU:l'· 1Itst·~<a'11~.v 
'b.Cl.l 1tilap$1!)V ~h$ ~~n,t)1~l sys'fiQ,.. (ll; ill-) 
~'· Jiakf!. .ant a.d.JU$1:.tnent:s y~l1 wish t~ _, ee·li~l Clln tiliut ®lmtrc~l 
•tate-. and te$1t eatae una•~ Ci>JH!J~li!).g ~on.dit!cm.$. 
24. What ls th~ ~atnbeJ- (:)t 'the adJ.tta~me$-'C ~~ tlae p~1tee.t~~elar 
1n'l.at p:r.e.Vld~• fQt- a. $1lft tu~ l11Ut fti)~ a b.ttttlltel! t(). Q'pe:~a.t• 
w1 tho•t flatilt' (1a.,l 1l4.) 
2;. Wha:ti is ·thEJ 1!\~be:r .(l>t tbe adJU.$Vnl.en.1i b t:h$ :pr-a'fie¢'tiQ~J.ay 
''bb.at eGnt~ls thil tl.lll1Jlg ef 1)he t>1l valv•'i (lli 1lt) 
26~ Wha;t ,_e t~• A'I):Atl/)e~ ot thf~J atl.jtts1naen'b in the pr~1Je,.at:o~t1at 
~bat eQn1~lilf thet timl.tt~ ~t t.b.et 1gn11#1.e~?: (ll:t 14) 
21 .. !btplaiD.. ilnenr th:il St:•·~• a.tiJ:cl •~~!.e~d mecat'Pieal CJod.e 
~equl~emetr~s :tll!llatl-ve. t0 the el,eet11i~ WiJ"tng 01 (l)}.l eumt"t~• 
and r~·lat.a equ;!,plntlt'~ (' w l>,,} 
e•~ llllt,Pla;.!l th$ tv!B.-01Ji~ns f!.Jf the· e.l,a.o.tl'Qil.ie t1re1t1.. (U~ l.li 
l:l;3) 3·;214~~20) 
ag. t• 1,1 )ll:rlid.s.Jai,li{l$ ta 11,s• .$. ~-bi.l\a:$'1~- $()~V:~l Q~ 1b.e· S:d. 
eo~t~l a!lf a 1~tn11 and ep•:Pat'-llS .¢f)J!lt.l?q,l ~a a. l4'be.a b~11t~·J'? 
.{9; !) Pl.$ase dc~uen 1i yotu~ AtWt» .. 
;o., Whel\ 8l\ (l)11 'bu~e.l' .ls 1n1Jtall.ed il\ a steam beile.x- ls lt 
JlftC!HUi$~ V$ make ~.r p~Yis1Qlil ter a. law .... •a1l.~r ell11$t£? 
(9) ',Pl,eas~ d.oeumE;mt tclll:r an.$We~. 
31.. In planning tb.e contr<:>l syste:rn f0J' a.n. o!l-tU'ed f3teaxn boil~:rt 
e:x:plaia what pli"oviston m~et be made fo~ flame :failn:re... (S't 
6; 12) l:'lli'as e eioe.um.t3lil1t y<1>.u~ a.nswel.'. 
3iL 'r~s't the minla:ture 1ti:d.llst.rial steam bo!.leJ? to cleter.tnillie !f 
it.s oont~Ql system me~ts th~ m.ost exao.ttng sta:naards as. s.et 
:for,th wy 'the laws t:>f New liatnp$hi~e governiJilg ()11 'buPner 
1:nstallati$n. (9) Flease l"eeo)ta Your :f~ndtngs .a~d eX,pla!.tll 
.t..n what ~espe~ts it ·m~et$ the :reqtd.,r.emen;bs '$.Jiid whe.re 1t 
ftdls~. 
),3. lbtpla:tn whel"e p<Dwel? ~.st be piak~d ttp and wh~re two swi'tt0hes 
mast be lc:>ea'bed fQ!ri'· all power G:>i.l b~rners instlalled in N~w 
Haxnp sb.twe. 
:;4 ... lti a. we1l vent'il.a"t·ea £.1li'ep~ot: boiler .:roeint is it :tae~essary 
i,t(!) pro viae a a.evi.ce to shut d.o"'Vln the boiler under." ()o~i tte:as 
ot e:te~.r:aa: ~G~m ilemp~.~attrret {9). Please d.G)cumen'b rou 
ana:we~·~ 
)5~ tTnd.er th.e laws af N~w iiampshire f);'t)m wh:Qm. ¢!.<Des the e~eo~rl.., 
cia~ Qbta..in hi$ p.e):'atit 10 iastall an o:11 b~rtlle»' (9)· 
Piease do·ouertt yau~ ~sw$~ .. 
)6 .. Be:.f.~t;t'~ an ele.etJ?1.aian plae"s ~ 0.1.1 burner irrte o.pe·rat1e:n 
ex:pWn wh~t t~e of ·valvea, h0W man.y, and Wbet-e the valves 
are eupp~eed t0. be l(;).e.ated. i'm. tb.e oU s~J?ply lin.e. {9) 
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aqtivi tie a wGl'Ul.d be :fotUld on cal'Cis ~Ja a t!ie. fJ;'l:l.e pupil is; 
t'ree to puaa~., ·:ttn<ie:r the guidance o.f the :inst~~ter., thes~ 
a~tivtt1~~~. The a.etivtty is net requir:~Sta B:.n;d llla.Y ·ae started 
an.d dr0pped aJ,most a·u any time. J;ll), llaq,\lesing this p:b.ase ~1 
the ·taaohiq~l~amaing otele ;$ill.$ 'tit · · · aays .in pll,rt; 
11 M.(!:):reover'1 ih a pu~e11 psrelae:>logieal. S$l:lse all <:Jptton~ :r.elate()l activ~tiea_ al?e pr0jeets~ Tha.t 1st the.y 
a~e ac:rtivi 'tiies in wh1Qh. plipt:l.s engage s.G>l~l.y meoa"\ls·' 
they waPi t te>. . Whe W@l'de;J op tlonal ana . P~la ted _fl€111 . th• 
lthole si;:ory ... The ·ae'bi;vi ty ee:rtai.niy Wc':f~ld :n~t be op.ti.~nal 
11' p\tpt1s. ~etta. e._0~s'Jtrained in ~nr war . te. engage _in. 11j. 
The ~Gt~vl-~Y Wf!)\U,~ ne~ be relatea it par111eipatioa in it 
were. no.-n. lik:~l-1 t(l) pr~dttcur an. increment at etflllte...a:~:tv$ 
~t-owtb. whieh is a d.~t'i111.i te he>Pit<Dntal oli' vsr1iie.al li'xt.~n..,.. 
sioP.. o t -the me.in learn inS' pPodu~ t which 1s the u1 t . 
Altho~ tb.esa a.¢ti.'Vit1ea are. op'~1onal 1 . if the pupil sele-~ila an opti.c:raal. ~ela1ied a~t~vi't11Lhe is expe:eted ~. 
sele.~rt: it w~th the aaviee an.d apJ?_rq;val Gt the 11ea~h~J? 1 and. 
to p'U.re-U,$ it una.e:r th~ guidatt<H;l 0, f tlle. 1H~aehe~ •. tt 
~P111ona.J_ r~1~t~,<l.a.t;tivltY; J1t1mber on_~.io!'- lf you ar& inter..,. 
e·ate<li in piGlQ.'ng ~:P the he~:tUg loa.d (.)n the main bllilding wi tih 
tlle stna.l.l veii"1;i$al bo:ller; arrangements ean oe- n'U;tde ·11.(!) d.p a0. 
Be.f&)?e $'bartlng 'bhis j(;)b. 1 t will be. ne~eai:Ja~y te stlttdy part tw'<;; 
of :refe);'ell.~El 11~ Tbis a~t!vity will be sttpe:t'Vised by you:r .in-
atrmotlrl)~ and/or the aehool 1 s tna.J.nt$mrutee m.echanie. 
Opti~naa. ~~~a.~eQ.~ot1y~~l_P.1lmber tw~·'"""" tf you a~e int~r ... 
esvea in maki~g a :repo1!'1i aftfiiJ~ Vialttt:l~ $.tl. 1nd-ust:r1a1 plat:lt 
uatn.g a 2000 h.~~sapow~r hlgh .... p.r~t'HH;l.rf! lboile~, a:xr:rangeme.nts ean, 
be mad$ wi.th the F.ibe.rte~ Oorp€tratiQn, Is11ng't$tl: St~ee1i1 
,?,o.rtsmcn:rt,h. lle:re yciu ~an see 1n ep.eration M o.il.-.;fired bQ1le.r 
th111~ is ~sed t0 hettt the butiding. and al.se p~~videJ Mgh'!"')}nssure 
pl:'loeess s~earn. Nunipe~, six 0il '-s usea as fuel, ana. 1 t 1s pre-
heated by steam befor~ en.tering the i:ruPiter'. 
11eft:rre l.eav-in.g on a field. trip 0bQatn !;rom ~ro1:1r instrttet.or 
a spee.i~l stud.¥" an.d. ae11tvit.7 grd.a~~- This gt;.i,de: will ena'ble T<l>lil 
'tlo fi.tJ.d the thin,gs 1ihat ar~ intel'&aijing and w'-ll enable rc:ru t.l.\) 
see .in operation m~t pieces et" ~qui;pment: or pr1neiples that 
Qtherw'ise lJlight be oVe:rl0Q.k:ed... It re11 are in.~erEHrted .in this 
f~.el!il tri]l, pleas·e adv1.se rour ins'ti:rucrll()P well 1.~ a.<lvamee as he 
mtlLst make aJ?;ra.ngements w'-th the m~liitae'burer and. also a.rraugE:l 
r~~r an 1nstX'Uetor t!ii a¢tHi.l:mpamy YCi>~. 
e>I?tion~l rela:~.ed a.o'tiyi~Y .num~ezo three .. .-- It ycru ue inter.,.. 
ea'ted. 4..n visiting and making. 19. ;reper'b on the mast med.ern me:r¢'!il.t-Y' 
and steam ele~trioal power g.eaer.ati~.g plant ln th~ world, a~;.. 
r~uagen:tenta ean be :made with 'bhe Pu'blio Service Oont;pal'lY' at New 
Ela.lllpslli~.. The eleQ"bl'iea.l generating JPla.nt is it;leated on Gosli~g 
'R<~ad, JPort.sm<J>utb;, ana is knc:rwn as thE;l 6Ghlller stat~on. Here 
)'l~t1 pan se·e 1n G>peration the most m.oaern hlgh-p;r$ae'llre ll:ioilers 
ilo, the world.. This is the f'.iJ?~t tnePottPY' an.d steam power plant 
e·re1J 'bu.tl ~ on a. ~oJl'lfilereia1 basl,s. lt was plaoed iliJ. (:)pel'ation in 
1:951. The ~o1let-s qart be fired with oil or coal. They ean be 
cha.ngea. from one :f't1el to anothe:r in a vert she>ltti time.. Nimibe~ 
.s.ix fttel (!)il is use(]. when th.e bo.ilers a.re fired wi.1Jh oii, Re:ue 
alee ye:u. Cja,p; see a large substation, :whe:re the voltage is stepped 
llP in .e_rd.Err ta tX~ans.mi t electrical ent:Jrgy 1rrbG the inter'ior ot 
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tl:l1~· sta'iK$ 50 mlles awa:y. Alf!o ~an be s$~n at this stati.e>n '\he 
la:rg$ do~kine; ta.~tli ties of the ~ra.sue Oo-11 Company. tterfJ. 
·lairgt o~eam--·g(\}il11g eolliers and ta.nlte,r:s ~egala:Ul~ dCilek te di~:t~hare;e 
tn!;Llltoas ot gallons of ~'Uttt~·e:r s,._x :tU.el a~l o_r 'bhotisands s;t: tol\l.s 
ot o.oal to su.ppl..'t the Seh111er Station and. othet- steam. generat-
in$ plan1s wl, th tt;t~l. 
Eaf'a~e 1ea.ving !4>i'l a t1e1d t:r1p obt·atn ~~ yo~r 1nsfine:($el'· 
a. J9.paqial s~dr ana a:ctivit1 gttide.. $'h.is guide nll enable .;rett 
to tina tn~ things that a:re ,i;nte~e·sti;ng and will enabl.e· you to 
se1~ in ope,Fa't'A.an lnal\lY' pieees ot aqtlci:pmen.'tt ();r pri.nd1pl·es tlaa'ti 
' 
stberwis~ l.llight b$: ~Ve$>l¢olt~d.. t·t yq~ a.:re in~ereetea. in 'th1$ 
. t!~~ld tx>i.p~, pl,e~se advise yo11:r inetrtt¢tet well ln. a<lbrance as h$ 
mu1~'ti ~e. ~a.ng·emen:ta· w! th the Public Sexsv1ee Ck1mpany of New 
Hanll.:pshil;"'~ anrl. also a:r.ll"ange .fo.~ an ustru.0tor to ae0orttpan.t Y0• .. 
O-pt~cma1 J?~la ~eCi ~~yiy;,tr tl~?~·~· ~~\Ir .. ,..- lf yo"\!1. woUld like 
t~ v!eiti and make a :report: ~m the tloa:ting el~~~ili}.a.J. genel?at..-
ing steam epera.t..e<i pri>W~~ p:!~n.t,, aPrAAgem,ents crua be .tna<ie with 
Tl:ie &leo tricuil .. - . .. . . .. 
geiiel;'ating po.wew 'b~at is lQO.arted at the rear e>:f' weadbu;;r A.Ven~$~ 
l!1tti~ e.an, be reaQh.$d enly bf' way Qf tll.e Atla.nti<a t!eigb.t$~ The 
p~ii~il o0at 'is kao~ a~J the $ ... S. Resl.stlatfi.eEL. tt is on:e o:t tb.e· 
f~r tl.ea.tiJ!lg pqw:e:o statd.Qna i)Jl.. the W$~ld.. Th:Et· ::tu$1 $.11 su.pplr 
!s e¢>~ta!ru:~d in a large ste·el 1a.Ek on. the ~anks of the l?1sea:taqua 
RiJre~. Th$ b.igJn.-pt>eseu~ b®'i,l$:rs at this station a~e fired wi\1'<1 
nwnbel' six fUel oil. Th€1 p¢'Wer ta.ke-oi'f fJ:"om sl'li:t> to shore 
pr~~s~n.ted at fi)!'st a li'ltiJo.t' ~leotri0a~ engit:le~x-~~ng p~ebleon. At 
thjls $tatl.on caa be seen· th~ ttniq~e arra.ne;i'/Jrnent devis.ed ta 
tr~i.P:Eimi.t tlttl pcrw&);"' t0 S.ho:r<e d.eaplt:e a .&orm.al ris-e ~a tall. <i:lf 
·ti~ie of ne!!U'lt .nit:le feet .. 
'0_ e .. fore le_. av" ng.· on a fi_-.elO. tF.·.i.·_·_-:p· ·. ob.t_a_ i_n f_ ..... _ •.o.·-m Y"e.~_~. ""'.·.· 1· .;~:,. · t · 
.l<il il- .... v . .,....,. : .ns y;l?UC• .o.li" 
a ~~peeial atuar an.d aqti.vi ty guit.te ~ Thi.s ~ide w'-ll ena'b~e you 
·to :f.ind the things that are i.n'be.r.e$1ting and will enable you; 1;a 
aete in Qperat1on many ;pie4)ea crt eql;J1pnten:t or :prin0ipl.ea that 
etlle:rw.ise il'light be oveltl(;)ok.ed.. l:t rou a.re interested itn thi.s 
f:1Ea'ld t:li'lp, please adv.:tse your 1nstr.u.eto.r ·well in ~d:van()e as he 
mttl~t :mak.e arrangement a -wi tb, 1ihe Publ.ie Servi,oe Oa.m;pany o t :New: 
Ra11a.p.shire ~d aiall:) arrange f'or ai1 1nst~etQr to ~¢G0:mpa~:Y yeu~ 
.o:ptional !~la,t~d.,ao.tty;tzp rt\i¥Il?~:rptive .. ,..,- tt you ar~ inte~ 
e~-1~e4\ in :report~P..f£ vh.e tlrj.p a:rt~r viai tj,.ng the ste~m op-el'atJ~d. 
elt!tet;pi¢lill generattrtg st.ati.9n 'that supplie$ the ¢en'lr:ntm~ ties of 
Fe:rrt:amottth~ Rye, H;a:rtlpton1. ExE!t~:rt an.d, P~r-~1 with. ele~triea'l 
enE~rgy:, a.:rra.ngam:en:rtfi! ¢an be .ma<ie w1:t(h 1tne New Hanipshire mJ.eQ1tri$ 
Oon~panr. The powe:v plant is 1c:>aatea on the edge (;>1 the 
J?!nea.taqua, :ru...ve1? at the. :ro~t ~1: Daniel Stre~t .• ; tn 1950 a l.a:rge 
.S.tE~el f''l!l,.el otl1 stora~e tanlr. ~as eq,nist"cted a'b tl:l.is atat.1on.1 
aJ\J.ci at that time patt ot th? steam ge11erating equipmetl:'ti wa.s 
eh~tnged 1'r0m .~oal tired t(:) e!l tirecl., 'fhe .otl 'Ptt~:i.n.S eq:i11]>.,.· 
mett't a:t this static:)n i.a mod.e,)':!lii~ b~'tt the s·ta.tlon 1.$ les$ eompl.ex 
tluitn the Schille:t' Stat.i.~n ~pel"ated. .i.n l?·o.rt.sm!\ltJ.:th by the 'P.uBli,~ 
SeJ?'V'l&e Oompa.n;r et New Balilpsh1l'e~ The b¢(lers at tb.e Dani~l 
st.~eet sta'tion a.rEil fired with numlt!ev si~ :ru,el oil. 
l13efo~e leavi.ng o& a l'l$1.0. t.:rip obtain f':[fom yo1a:r- 1ns11:r1!l~t~~, 
a ~pt:H:a1~1 $tudt and. a~tivtt:y guide,. $llis guid.e wil'l entai.~le· yeu. 
t~ :f!nd the things that are in:te.J:"esting ana. will ena:~le Y'€>;~ 1ir!> 
see in ()pe;rat!on many pi~ees ot eql!iipm~a.t sr principles ~hat 
e~herwise nligb:t be o·verl.Qoke~. Ir ;9'~\i are interested in this 
field. tp1p, please adVise Y.~lit' 1nstl;!l1etor well 1n a.d.Vt:a.tt~e as 
he must make ar.ra.ngements ·w~ th t:he New: liampehi~e lfllecrti;ti.Q 
Oorope.n.V and ala~ arrange for ~n inatrn~tar t(!) a$eompant yo~. 
opt;~lla1 :r~la?~Ci, ~ct;y~t.;y AUIJlbf)_~· J;J~X~"""~ :ml.e¢ttr$m.le fl.am.~ 
f'ail:WN3 contl'i'Ol eq:u1ptn.ent i-s being ueed. mQ.:re e.xtena:1."'ely e'te;r~r 
i{aa~. The equlpm.eat. ,.s n0t (:;li,,ff"-cnd t t€) b~il<i or se)?Viee., lt 
totJ: wish,. you .mar 'b.utld a flame failttPe t:J<;>n,tl:'$1 the aa.lll$· a~ ~he 
eq~i.pmet:rb ua~d tQ pl"Qteet the s¢h<:u:.l1' a bo1,l,er,:. !t;J\i1: snoulet b~ 
able t!i> malt$ ilh~. c(l)ntrol. !Uld test it in less than tnl'fil~ daY$~ 
T:Q,e s¢b.o0l :na.s all ot the P.ef'J~ssta.r·Y pal?ts as well as the ac,h.e-
rna.t1¢ <U.rcult.. Af'te:r the eentli'o'l h~~ been complet.ed.). !'ti e.an be 
1/e!sted on th~ m1ni.~t~Jite belle~ .. 
Special .. st':ldY. anCl a(ltiV.i..t;y ey~~.~..--. OFJ. pa;g~ ~1 wlll b~ 
foiund. a sample G)f a sp~eial s·tu.dY' a.nd aet~v:1Jry gt.tida. ln pr$:G-
t1.0~ thesf) glrl.des ~an b$ <lti.pliaated. Q;rt a m:'-nreegmJ!>h" Wkth!i>'lltil. 
tl:te use (Zl;f." ~his ape~ial aetivi:t.r gt:J:ide ma.Jily major p0itrt~I!J .e'f 
il1L1H~r~st are ~ouru1 t@. be ave.~la~ke<\. The ~d.f$ al,.sQ ;p~vtd~$ 
t:bLe student w1tll a d.atA.mite pi'Qble.m to be s(l)lYed. 'bet~re l.'e~ ... 
ll'l~g f'rom the tr#.p •. .A'fte~ he retu~s., thEa guide. ea.n be tl$E!d lll 
nuiLk~Jig a, w~i.tten rep.ot"t er an oral ~~por~ to the (i)J.asa. 
'Pa~"Q: A 
Pt)'ee»o~s: .. ,..,.. Th1s. ~s a t.l"l1t...,.fals$ ''s"#. kad each ata.•e.-
•tlft (JareMtr. $E)nte sta11erne~'li$ a:re~ t:rtlt a.Jad •em.t; a.7~& tale$ •. 
It JCU d.tt.U.dt ~~ ~. st!rtl1tmeJrl,.t l& t:~e; nmtlt it (t~ O.:n thtt 
pa)?etrtht~s1s at the ~igh,t .dJf'' tll& stat,m~r.tt. 'lf tht~J sta:t~em,ent 
1s f.alae 1, mark it (t). 1n •bs P•~elilthesis pl"t'>.v1clt4.. ~·••tn'be:Pt 
lf. df p-.:rt: et· t.h$ statem.el\~ i.e ta.lse the e:a ~i'l'e B1iatE3ment 
slie1uld \le ma;;oke4 1alf.le" ~ l1&~s will \le p~rtd.e4 •. 1f n~t3EUi-­
$.al~J; :tel!'· ye~ ta eom.pletie th1s 'be:st. D~ not hUI"%7, adeqU,att 
tllllle has "bf/h~i'!l ~:l'CilV'~d$4. T'u• 70'1;11' 11-.nle, Jnak.$ attl'et· you lUUl•~ 
st~Utd tn.e q~A;$$t'1$j:i t>e.::tere 1. t 1.1 •~s••l'ecl. 
1~. Bunker B ~tl $11. !.s ·t.n·~ same as ~be~ five 1\le1 E:l.U. (T) 
2;1 hel oll gi'al• lltllilP~i' tlfe ;ls. USU:all.f ttsel i.n dG$$stio 
·· ~w,e:r l:nl~e»a"' ]) . .. . . . "''lo\1! . . (f) 
~~· hit ~ll. g-ra~te: nu'b•lt'· tb.J'e• 1s lts~allt usd :tn: vapQris"!" 
,tng E;il ))u:li'll,er$. (1) 
4. hel Qil. g)'aie nol&l' EA1X 1.• ~lways p~·ehea1atd. let<!>~ 
t1~1ng 1n a~ oil b~•11. ( T) 
5. Fuel ~~1 &l'at\e A1lnll:?•l" tiT• ~$ f~equt)~ll:yr ~»aMat..•l 
b$f~.#~ rlri:t"g in 8tl). Qll. b.um.$~.. ('f) 
6;. Fuel ~·~1 g;nll~ n.ub.e:r! 1nrt>. ~.anJ)},G'll 'be mt,.rel •Lth n.n'bt~ 
s!lt and bl.\tM·•cl i~ an inl11$'t~iet1 o.$1 b'\\\Qtt. (r) 
7··. An lndustriat oil. ~urAe:P tietd.gnea tc» bu:~ n®be~ t!,ve 
tuel oil eaala(r) f bt:l easily QO.P.Ve~t:ecii to 'tl~:rn,: ~-.r~be.l?· tttG. 
·e 
~$1 ~11. 




10 .. he1 ~1'1. grad.• n'\Ulb~:P 14-ve 1$ ~a1;1,s.llJ p~epaJ:te4 tor b'l:l\n~ 
i~.e; th~llgb. a ~ro~'sa dt •tent\J~atien litath$~ thJaa ·y~(i)XJ-. 
1zau~.n.. ('l'.) 
l;t ... Mfi)~t r:>t itb.~ g~~ ttpe ~ll.. al1Xl'Q..eP-s ~n 'tintt ~k$11, a~Qm:i~t. 
t.,..e tu.· .. e .. l· .. ·. t .... "'_· ... a.·""··· ar.:e des• O!Bed ~. :'l'a~ Z" 1f"'e:F' ·~ · 'V . . .... .\ ·· . .,.., .It~ """' tl .. •o- .. ... -~ .... a.. "'-"· ~+an .$pQ .• ,f~~ 
tns it1' 
l2.. -.ex;<>sen$ o~ hel. gtf-._de. tll nwnbtJl' (i),~.et. i$ $roqtttnt.lr 
vttp~n$el bet.g~e· m~·$1.ng. 
1) .... Wll.;$J!.l Q)i;i, 1$ V$.pGX'!~ed 10 p~$])&-?B it f:r):V (ii(!)D),Pt\i!l'biri>l. it· 
is sp.,ayed. th~ttgh a Vf!t!Y. !in.$ •!9J.iJJ.l.·t~ 1Ul4f;~ big).\); 
p~$Sd~ft. 
J..lf .• lfh.tt. ~).).. te )ll'ep~·ai f'~t' 0~Jil)Y!:t$ll,.~f;),. bf }iu~a1d.8g 1 t iS 
km:$W as at0lid.!iatt~•n. 
161 .. Ju.•:l o1l grs.d.e n\UJ'lbe~ s~~ !$. ua11a!.lr a:t$nd.,fied 'bY.' ,a_ 
sp1J!),tJ.!.:tlg ~u,p .and. a bla.•"t; Q r a1t1. 
l~L. htl f;lil. pal$ n~'B•~ ,_$ :l.s a:~<;)ntiz'A in illan:.1 dfbrats1i1e 
~11 btt~il-11 bt a nlatlle and a l>lai!t of atl:P. 
11' ~ ~EJl (!>i,l gX>aA• n.ulil\>e))t 1iw~ 1;s at(l)mitt.d 1» ~1 l~••~rtrie 
(!) 
(f) 
Qll b~mers by $.. spinning disk.. and at. bla$1 ~f a,i~~ (T} 
46, 
in 4.1\s:~.$1rla1 sit burtle"s is a Mgh-pr:~t~s11ro nf)~J!ll.t $.1\A 
• &last 'O t as.,.. (F) 
19. In· erda~ t,fl) a1:QD\1ze 011 in a. h.igh-p.ll~.s"~• g113. 't.1)e: Qil 
·bvtle:t'., a.lr l'll"!Jil'ti b$ .d$lJ.ve~6td. tf> 'bh~ ntt~2il"' •" appl"Qld-
liUlte'lt lOQ. poWJ.a,.s. p~essu~~. (F) 
20 .. In ol"d$t to atomil$ $11 in a d:a·me.sti~ h1g~-p%"$.t;JJ1J1a~e aU 
li>U.~$r, oll •uat b• npp1.1.eA t(!) 1b.e n()~tle li>t~f~•een 'S 
~d. lJ!if-pe~tls pt!eiSs~• ~ tT) 
21!1 :tiildttsii~ial ~!l bt1rAet's ~s.t~g • Qln:wg eq t&i" s.t~• 
A,.jt\tl.Qn '\itsl'lal.l.y bpfrra1H,, a'fi $1 ~11 p)i'e$s:U..rt9 lfl•tw'$.Q.n, 10 
$ll.d · 1.5 p~llrtds per eQ.U1ff lJaQh., ;('f) 
22 .. ,. A ;p~t. tY:P• o!.l l>~l'~tilt' l$ a sla~e; 1\iame t0t' an (i)ll l.>ume)' 
w1t:k .at;t lltnu:s~al.ly 1a~e, eplAA•~ ($~p.. (r) 
23.~ MlUlt h~l'"lii~antu ~(!)~-..,., ~~ ~A.t bllm.,~s dtl!v•~ :t1>ll t• 
th.e &plrol~~g o,. t~llgh. a ;hQl,.l()lf $h$.11i. t f): 
24.~· T:tte ll)iUUI ~~) ill. an. 1-.d~stl*tal Qil '!:r>U-1nleJ' $b.~u.l4 ·~­
$Ql'&)i)~ Gl:" w1ltt ll~ehtd. t~$t\ltenta.r !n 0:Jid$~ ··'fi~ Jll8.1tJ.tai:n 
~ "V 1A a ~Q1id1..~.~·~• 1~ P*'~4~<Hi gE'<ll4 a"otn1~at1(l •• 
25. ~hff air n~~~· ot a hr:>~J.~on:b.$.1 li'(!)t.~n ¢j1\l.p b~~e:E?· $l!ua\ll4 
(F) 
m~ (J.leM:a~ w-ith a earb~n; 't)i.ndE;~ SQ.l:v·e14.t. ('!) 
26. t t a.n ~n.~u.sttJ",.,al ~tl b~~tl:,_.. is firi~g a bo£1e~ &nQ~•· 
ttap1Ur 11~ n:eQ:$fH3.1ll7t 'ti-h$: l'lill$ Q! Clil 'tl~W p$~ h•wr 
-~~A:m ~~Ult bt reduQeQ. by 1-as'ballitag a sm.aller n~~zle. (F) 
27' .. lf a his)).lii>pre·s•\:l~e ~il bun$~ l$ fl.1t1ng a. 'b$l1eil:' •~• 
~ap1d1Y. than l'l&EH;ssary, ~t i.,a e·enmu\U!l: p~tJetie~ 1~ uecX'tlatHi 
lty 
(F) 
2a~~ Ma.ny indus"ts~1~l.. l'et&1'7 ~lip oil b~~ners start o:n lolf' 11,..-~ 
~d ~ea0h tb$1~ mald.rn~tn tl~lns :rat& sl.ti>wlt as s0tne 'tY:J>e Qt 
~u:tematt~ Q~n;t~l. s1~wly ope~& th$ tl.ow 4\Gt.l$~1 valve. ('t). 
2~'" liligh-J>"Se\l~IJ ·~ trp~ bu:•e.r-s U.$•0.. :tot"c dQm.es11.o hEJaiibg 
~suallt e'\1$.1"1i on. lQW t1~•~ (F) 
:;o ~ Ala il'!).du;st~lai $ll 'DUme:r i"a.ted va h$.v·e a tlX'ing 4Ua.pa.~1 v 
'be1iwt•n. l$ at!td )4 gl!U.l-ne pe~· h$~~ ~~¢ t:l'b'te.ine atr;)tn1zt.1ij.Qm · 
~~ugh the.. ttiit Qt 11 ~pinn1NS e~p, can. be ati.Jl1s1ed to f1rt 
at the· ll'a 1)~ ()·f 20 gall0ns per b.G\l.r by at1J1Astit,Jag the rt.&lr 
('1' )· 
31. A b4lil!a:r l'a1ed tQ. op~~a11t at l$ po~ds pe:r equare .tac:;h ~s 
cla&;slt4.£t4 as a kigh ... pl'•sstt~e })o1le.r. ( T} 
;52~ lU.gh-p~·•!i!sUe 'P(l)ilel"a c~'tl bE» s~11 ·u, t:fa opent~ an 1f1W.' 
prtssur•. (F) 
)J. S~me high'!"'prt.ild~ b~l·l$l'"s ~n. el•~t:r1eal PG'W'fll" sta1d,Qns 
.ope;r,oa:~e at p~$$&~~es above ~eo p .. oU<i.J:l p$~ 8-Q,~S.l'$. i.nt:ih. {'!) 
;4 .. \rl'le t.eunp$X'$.~~$ ~t the wate:t> bt a:nr at~aDt ·~Uar iJ!l.(u·~a.se$ 
as: the sie$m p~e$W:tte inm~e-.s.es. (T) 
)'~ An.Y b.$1.,.el' r~t.efi 't$ operate at les$ than. ·15 pouJlde p~li" 
sq~ave lneh is e1aas1fiad a$ a lq1'1.-pll~asu:re boil$%"\; {f) 
)6. A hieh--pr•seU,~e stee.m b<d.l'e~ ~eq1:1i:t''s ~ h1gh-p:Pet$s:ure 
~il l,i)~mer in .o:rd.-~ t(;) Qbta1l11. maximum etf1~1en.or~ (1) 
r7. 011 b.u$ers using n;bbE~r f1 ve ~J? six ~il usually 1p1.1i$ 
the tue1 br ettr gas $.P llqJ,:J.•fl~et ,etr0le1.Ut g.af!l. (~) 
)eli. ! gas pilot 1$ u.sually- k~pt bUmlng tn. induetl.'iat ~ti 
b~~tl'G tt~Jlng gas f.q"P 1.gn1.tlen. .(r) 
'''· The Y&.l'tiage 11u~e4 tmJ? 1gni1i$.Ill. ~n in:daatv!al oil b.u~¥{V$ 
~gas r.~~~ ;coo t-o '1e,eoo v~lts. ("t) 
~~. A t.ran,s:torme~ lt$ei f()l.' ign.i'tl.(t)~ ~n :a dQ.tnes1.lo ~11 ~umer 
~Qlltt lil$ 11sed ®~ an ·tndu$'ti~1al a.tl ~~llel' a• 11!i doe• 
·not QTe a h1gll. •n1t>lilgh vo.l~agt. (F} 
41 .• li11 ind.u~rt~ial. e>il n~$~s usin:g gl!s· to~ 1snit.lbnt tt$\t""" 
ttl.l,- '1ill~ $l$<:Jt:rl.eal tgtlit19ll ~.ll ~e btd$(ltta:~e to t.pl't}• 
*he f,)i.l burn.ttr if 1/h~ ga$ .sUpply ~hs~ld tall. 
q.~'~ ln o.as•s ~t ttnf!t.t'genot 11· all attt~·mat!e 1p1.1:1'(i)n :r-.11$. 
~n tnd.u..$trl,al Q;t.l bttl"n.$~ ean l:)e sta:rttfiJd w11h a small 
(F) 
WQ.od :t'A.re or· 'b1 the flatn$. o.f a. gaa wel.d.e~t a titnreh ;pl'(!).nd~ 
1}:).g s. Tapt>~s'tia.11 i.s a~t ~•ttl. {'111) 
4;. U -~a$.es -ot am.e:r~~aer wh~n ~b" $leot1'1eal 1~~4.'11tJn :baa 
·t~U~J« to tpt:te tb.ct gas 1~tt~n tn an. inaasvrid 011 
. bu~e-11, t l i.e 6()~~ p.~aq t!~· tti> lsntt~ the sa$ 1gn.1 tion 
'With a spark l1gn1&.J? er :a 111ll~nlng piee$ <tJt paptr~ (!) 
1+4·. Kant 1$dastl"ial Qi,l bu~~~s ~s~ · ar:t al$Er~:rie spa;rk t~ 
ignite a gas. p1.1~1:1 ~n the evettt 1t is: lb.i,Qlht ov:t~ (r) 
4;: .. ManY ind~st:rial ail b'lll,"Jil~1Js ~•e IIU); el.ee~tie. $pa:ttk t~ 
1glil1t!9 a ,J~:Jt ¢)'£ gail wlil!~h. ,_n ~Q~ ignl t•s t:he h~avr 
Qi1. (!) 
l.\.(;L. A 11emperatu;re ¢ontrol \ilse4 QXI a. do~nestte •tettiJ boile:t 
¢DMt. b$ 1ts.ec! Qll .&Il 1a4u.strial. botl~r- ~eea"-1$& 1ih$ la~e 
lnd~at~al b.Qilf;;r Will ):}e t.t!l~ h~t~ 
41. A l¢B)!e~!d iaw.1J~:G.h w.s~d ti:Q G())i\l~r'Ql. a tl:'u'e,e~pbaa~ JP¢Ye.lfr~~ 
ll)·ll ~ll.tW>.~:r. haP~ 13h~eE;J ~~~~: o.t. ¢Q.~n'Ua¢.V.!lL,; 
4$! .A g<:>.~d. q_~al1ify< ]>:Pes.eu~e. ¢0.la''b1?01 l'i.$ad &ti a d~.nJ.eaili .. ¢ GJ;,l..,. 
fi~ed. steam li:)cl.ile, nua:r also he us~d. .¢'i\l a l~w~p;re~a~e 
~.f..:t .... rt~ea itti~~if~l~l ~~1tf):)',. 
he ~R· 
4~. A 'fihe~mal. awi,it~h d$~ieJ1n$d ·ii·~ "b~ oft' a s~n.g~e....,l'b.af.{·S ~~1. 
'tl~~~'# in. the even.t ·~f' :e~essf;l,i:ve: it"aom tampe~at:Q:P~. eatJJ.~.P~ 
~e tla'iiti tn ithe e.cn:ttr~~ srstem o% al.t -~u 'l$l(lrt!1;$;~ da$l$.P.e<il. 
f¢~ ~h:~$;.;;pha$•e epe~a~~~llr·<! (F} 
50.. A l.a1lg(i st~e a.ow~W'a.~a~ l1fU.tqf:f U,$.~G. et:l a .. etp.tnfll:sti.e a1l$a;t;n; 
\;>(1)ll~~ ¢an ·also 'b~ 'l;li:i~$Q.. Q¥1 a.. l·l!)W""":P>~~-s~~ i~du$t~.;ta1. ~11~ 
fi,re~ s.t~.~ 'b>~!1er.~ •. 
51~ A .'t~w .... wa~e;t.> Qu'QQ.:ff ~a~~ ~111\ tm~..,:p~aae: ~~~J?m.e~;\t muErn 
b.$ ae-a.t~n,a:. t{:>1f thpQ'$;,o~-~€f ~-P~Xtta.'\ti:el\. 
e~ t.: y · ...... · ..... t' "'' .,. - a . . .. . 1 ~ .. l::r . i ~--~·" ct.-"' ... , ]4-.. ""' :P.lt;!~~HJU~~ GGll .. ~e)~ lUI~· ~~:~ a Jt.-~e;;.t;,~""]l:.a.E!~: .·.)ii;S,u:~.~a.-v.~<alil 
mus~ 'kit$ »epia:e~a -~t :1Jb.w-e~~pli\~Ei.e~ p~W$;r;; :ts t~;t'f~al.l~,~ 
53' 1' A ~rt.a¢:~ ~-<=>~t-~.1 1'1.$.e.a tt;>. ~1,1.-~t~t •e: ~J>.e~a:b4-~ll. ~t .. a... 
a~.m@sti~ !'i).t1.-.tb:.~~d. ~,.lt;!li' ~hu~n~t ~:~ ~sed ~n a 1~g.Q 
~~au..a'tr~,al. bQ~le~ 'bt~¢,•'il~:~ ·ths sta~lt ~~ll3.Pe~a:IS:lltl1~ ~email.i'· 
5tf· •. A. ~'baQk Q·on1t~1 ae.:'td:.~~4. !$.1' use (;).it. a; d~.tn:~$-tii;¢. ~tt .... t~-l*-~« 
st$'8Jil bo1.1~'I' .¢~n 'be tt;~h~a, ~-lii; -~- 1ad:u:.trt~~al 'tD(1lUer ~~ t.hQ: 
til-'~es ~aiie: d:<>f?1s ~gt ~x.~(iecl l,O· gal:lotjj..$ k'>t o!..l p~r h.e>\l~. (r:') 
55:.. A he6t.'Vf•d:t1.'bf 1t~~· 'V'Qi,ira{S~ 1;"¢)<),nt tll~1?nt~s1\J~t: a:st:t<:l .<\1J?l. a 
de.mes'ti~o e1ieam ~11 .... :t1~ea 'be!.'ler ean 'tie tt.tllect on an 1A-
4u.s'tir1al steam ei.l-f1~e4 'be1lel.'· set Up to llla1n'baU. a 
ei(!)n,s1uurti pl1•ssure. .(J') 
54i .. Several hea.vy-dtltJ r¢>QID. 'blu~;rm,,.r~ats ali'e asually laoaleA 
1l'l sui ~}!)lf plaaea in A\ iaxage buildi.ns tC1> eont;£'61. tllfl 
·tiring et the heating boile~. (F) 
5('. An !!lperating ~H)A~l shG>'I11d. he e.et highe~ than a limit 
ecn~:ti%'01-- (f) 
;a1. A pressure <flpera~ed opft~a111n.g eont~l cannot be used w11h 
a t$mperatupe. epeX'attitd l1ntit ~ntrel·. (F) 
?~~. All ope1'at1JaS ~o11l!~~ls en • steam bGiler- sb.0ul4 be 
prtfUi'llre operat$d... (F) 
6)(). A stealll boller ~atmot ~e opet-atea be1o• !12 deg~ees 
tahrenhe1 t, (F) 
6Jl. A Ml$neapo1ia-ionerwell proiiei!Jt(}relllt. 1s designed. '\iQ 
»"teet the otJ. 'btU!R.ex- moitdr fi'01D ove!rl$ad. (F) 
6l~~ A Min~eapo11.s-.lion·etwt11 p~eteetoJ>elay 1t1.ll 'P~O'v:1Cle g~tl;ld 
p~t$~11~n agalnst t1r~ in 1Jhe e~il.er-" rooQt even w1 th.~u'tl, 
an eleQ'J):tl,Q •re. ,(f) 
'1S. When us~c a K1nnea;ptJl1i~-.KeJ!levt•ll pJ?o1eoto:relar it is 
(Jf>llllll(l)n pre.etie$ t<J use ~ 111aq;n~t1c th~rmal o.v•~loac!l 
p~oteetio~ sw11ieh t() prote~1 th.e ~il b1Ir:n~r nw't.ol" aga1n&t 
l.Qw vsltaget <>'Vct:rl~aa., &:l? a lQek.ed "ter. (") 
6l~~ A llinr.).eapolls-llQJ;l.tTWeU pretestorelay ee.n be ad.Juste4 tc 
sha.t G):ft tme 0U ll»ilrner ni~vo:r ·from a few seeon4s atte~ it 
51 
s1tarta, Up to twa or tli.ree rnill'Utes if riO t'lame has )$e;n 
establi.shtd.. (!.) 
i5.. A Mi:nn•a.polis-lien~oll pr0teetQlffi1e.r set t~ tta,11J1 atf •an. 
1t>.dastr1a1 oil 'buX'nel" ~J\ iiW~ tllinu'\ies it 1 t fa,11s t@ 1p1 te 
on tla.e sW1&1ng ~t~le is ~li>n.aidtrsd aeeep1iabll.., t1mt~. ('t). 
66 .. A M1.anee.po11a-f!Q.Qepell p~tt.<:rt~o~ela.t ehettld •pen the oil 
val. ve G>ne (.)r tw-~ seeond.$ -.tt.•r th.$ ma1a ntotor s1ia.r1ia •. (f) 
47.. A Mt..nneapalie .... JI~n.ep$11 protec;rtl(l)i1elat eal/'4 'PE.9 tulJusted tQ 
$pen th~ oil valve 50 seQQnds.- e.:tteP 1he main o1l. ba~el' 
Jll()'ti~l" stali''Jis. ('1') 
68 ., '!h$ oil. val'te <:>a ,f4n: :in:chtstJ~~ial e.i.l b~~er sht11'ul.d ept.a 
'befC!)l't the ign,1 t10n eomes on. (F) 
'' • l/1 tidn a s$e~na or two af'lie~ the nuail\ lD.Ef~Q~ ~E>t a:n indtis-. 
triad oil ~llmleli' starts.¥ tu gas an.d eleetrieal ,tgn..i.t1o• 
shii>llld ~e•e on.. (F) 
70. Within a seeend o~ 1wo aft eX' an 1ad.u.strt.al .011 btt_~er 
.lgn1 1&$s, the M1nneapel)11s;...lfgttepell p:ro."'ie$1ore.l.ay Wil1 
tul'l\\ ett the gas a.nci elee~neal 1sn.1:bion'" (.F) 
71. O.ne •:t th~ tu,net10ns et an el.•0tli.o ere !s to shtd~ ~ff 
~• eiil. ~'t!lmet- if isn1t1~:>l'l tall$ tit;> take pla.ee tn tnt 
etax-t1J!lg ~t•l•. (f) 
72. one. funqtien ert an $.l.eetriQ ~Je is tl!> sh\'it ott an o1l 
lm.rntr if -.tt.a~· ip! tten takes plae$ tll.e -flam~ falls. ('1') 
731.. one NnetlCDn c.;f a.n ele~1rlo ere is to shut ott an m~1l 
'bur.P.ex- t:r a.'f'tEU' 1gn1 t1Gn a stnaky at' ttnsteady tl.ue P~tlltl. 
5! 
deve1$p. (T) 
74 .• OJ:le f\1n(ii,tien ot a pl'$teat'Ql"e1a.r e$Iil.'b1ne4 td11h an elt&etl!"le 
•r• ls te •lli.Jllst dra:tts in ol'de~ te mainiaj.a M ev•a 
t.il"e. 
75. A vapG.rstat is ·~eed elil an indu.et:tial Gi\l bu.me.r tG ~on­
t.nl the .amo.lU).t ·t:J r vapol'1.sa tion. 
7'· A vap~i'st.~t is q>.ften useCJ.. .in a gas line •. 






79~ lt\lbber o~vel.'e4. wi,re tyPe R Ol' equl is .su::perisP to :plas1d.~ 
e~vex-ed •tre ttl' us• in Wil"1ng lin o1l. ba~r:Ut». (F) 
$01. W1~• size nu.mbcu· 12 .q)~ t4- sh01.1ld be ~sed. .«;)~ -all small ancl. 
mediU-11'1 dlie indturt.nal ~11 bameP lnatalls:tten.s ~ ('f) 
Sl .. lf a good quali tr qpella'timg e()ttr~~ol is US$d1 it is 1aGt 
nteessary to ~ee a s~aJ~ate llm1t swite:h. (F) 
lUt .. It a llm1t oont.x-o1 is u.se4 and a separa't!e Qpel"atins een-
t.rol ie al$o. used., 111 is ~ot neeetu!!.IUtr te use a saf.et:r 
valve on tht 0oil.$X'. (f) 
SJ~. A lott-lfat•Jt cu.t.$t;f' ls :t'$qU1r~d lolf law in NeW' llampshire~ {') 
S~k X.n Netr ltampehi:oe a tlallle taiiure c.eatxoel is n~'ti ne~eaJ-
e$Ji7' becaase l t has been foUild there is n.o da:ngell' :tl'Qm 
.f1~e if there is nQ tlal'ne. (F) 
· 8J5. 11 a. boiler hGU.ISe ox- boiler ream 1s proteGteti with. • 
spriuler srstem; 11 'is nGt ne(iHtssal';¥' te provid• a 
CJ.ervieet 1if) sh:ut ~tt th~ oil 'bn~el" tm. tla$ E!tVen't high 
'bemptt:l!atltX'e~s a.e".Vel~ i.Jl 1ihe ~tJ:m,. (P) 
' . 
~6~ An au:bout.ie ~.!.1 tl.a1t stc;p val v~ !.s 1Ut!ile.ssa~r 1xa 'b~e 
Q11 tt~pply 11ne when ~11 b~e~s a~e 1tta'fiall.etl. 1~ ••• 
BampsbiPI!I~. (Tl 
$7. ~n New lia1Upsh1re. the law ~eq:~tirtl~ that the power ~~J>PlT 
. te~ any paWf.Jr )>l~rJiler be pte-ked up at tlae '!Jlain t·Q~i.Ge 
•• trataet. '(~ ) 
8~. A p~rilit 1s req:uired. 'btt~"Pe wer:t ls .stal'"'lita &n ••t J>ll)wel!'l 
•11 ~eli' tne.tal1at1Q~ in lll~w M.ampslll"~ (T) 
19., 1f}le l~ea.l ehS.et Qf tbe flX'$ departm~ut1 is enarsed W1 th 
·the t-eS]).en.s1l91Uty, ~rulet- New Bampsb.1re law, tc> illspe~t.: 
all ne.w <il.l b'lllrrU.r.li ihstalla tlQ~s .1.n his €lCJUDm1Ul.i 1:i7. ( ~) 
:90 ~. '.rhe rules o~ 1-.ws ~~'re~a1ng ~11 btu·ne~· instilla t.1.0na 1.Jl 
N4lW ~shi:f.9't ar•· R~t :laws passed 'by tl\e state 1eg1slatlt1'e 
but t~t.1fU1 "-h• satnt;t as o~ (:l·l,.eQt:Pt•$.1 ~~tJ.~c. (JJ 
~l.i ·The l.aw• ~ f New H.a.mp sllire re<Q.~.i:re a swltQh tQ. gpen 'bhEJ. 
liDumer e1i'~U1~ 1rJ,. t)l1~ ~eaolii ot tll:e b'tU11e~ ana ats~ ~•qnH 
92!. !h$ el$etnea1 1p,it1~A 'ti~st•~m•~' u.s~tt to lp1te e.l!l &11 
b.ttrner E)perated )f ilh1ttt-phase JQW$l" ,t s •sual17 a thl'ttt-
phase lP1 tic,n1.. tl"ans:l!'<:unne~" (f) 
''· Aa el•otr1e!an when,. repla.tU$ an e1e~11.rl.• valve ott. a ia.t! 
t<>r tl)il lln:• mu.st be su.re. 'tiha~ h.e ins'tialls A 1"alve ltl'ih 
94. tf. early all &11 li>ul\"B$1'11 p(1)1t19re(\ 'bt thrt~Je-pha.ae m<i ~ors use 
tb.ree-pl\l.ase. ~pet1e vd vts. {F) 
''~ The MinnC!'apel.1s-ltoJUJ1W'e11 pl"G1i$e'tio:relaf 1e. de.siped 1;& 
break all 1ihli'$e l.~s (:)t • 'thl'e$-ph.asG line w1tQ~t. 
(?) 
''" When,. 1.nsta.ll1~g 4,n,d.ue.t1!'1al §)ll l.nal1l.eJ's t whenever p~iH:ts1~lt 
three-phase tempe~an:ret ana pl'_,$s\lr$ (10-''t!JX).l equipJ1l$llt 
should be used • 
. ,. ·-. - . . ' .. 
fJJ,. Single-phase temperatut-e ana pl'essue ee:Ult~l eQ.lirlpuU!tl:l'ti 
were desigl'UJd tf;)~ u.s• &11 domesti.Q ~il b~ing equ!pJD.ellt· 
BMd IJ.a1 be used Qn 1nd.'tt1B11~1&1 •ct'!llJnaen't. 0nlr tn. ~a.se.iS f!lt 
emergenc:;r ~· 
9S. A m4Jtor t)ontrs1 aid t.:abl.e t(t) ;pPf1),.1d$ ~.rvel'loacl p~1fe~ii1o., 
fCil~ a ~~e-pha.se eleetri~ rnC!>to~ t~annot 'be u..iH'd to 
(F) 
(F) 
pMteet a single-phase llto'!i~)'. (') 
~.~. 1! a lnato~: esnt·aetor w11JJl th&rnta:i c:fterload p).'~'be0tien. 1-. 
used t.Q p~1n~~t a m~tol'; ~no ~sea sb.l!)ud 'Ge ttsed !n the 
ei.~t;ti.t •. .(F) 
1001• Bu1ld.1tig$ a~u.ppl1$d with tuee-phastt pGwett whieh. are 
euppl,le4. wl th pow.,~ thPo1ligh a teur-.wiZ.$ serv1~~ .tn pl.a•u• 
r~>'! ilh~t U,su.a1 th!ituil-vi.xoe een£Qe havt ava..llable bt ad.di11en 
t~ tla$ th~ee~pl!l$.se p~wer a. :tonP.-.pb.a.se pQWe:%1 .·eu.ppl:Y. (f) 
10JL. A spiltln1ng oap utillle4 to atomize ·oil !a sm. .1n..li~stl'L•l 
o11 burner tnaT spin e~~(;kwi.sE!! e.r e.ounter0l0~.kWis$. (lf} 
lOl2. lt ie al'wars liltees.se.~f when wiring !m indu.$t:Ulal oil bu~e%!1 
' 
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pewe~~ by tt p.01JphasEl motq;» ·to Gheek the <11x>t!iet1en et 
l'Q ta t1~n. ( 'r) 
to;. t.t an lttdust~1al td.l 'b~~n•~ 1s d~lt'tn b.;r vt.e 'b$lts1; in. 
i!Ja$• ot power ta1l'Fll't i·t is pt'ssibl..e tG p0W~'P· th$ $11 
l.l\1meP by- a gasoline •ng!ne. alid Jn$.nuaUy i.gm.ite uQ. o~n­
t~l 'tfhe b1t~er p.rov1d.1'1lie the ~11 tlcnt ~al!l trel Val'vt 
ean be Q:pen$<l. (T) 
104 .. :tn ease of -.me~gen.~r, bakellte ~l' SQUlt s1tnilaP U1H•l."ial. 
can b·e su'beti t:u:b.ed t(llr the pl>re•l-.i.Jil 1ns•la1ioJ..'l!s u.ae.i t0 
$tlpp$lrb lhe J.gn1t1e.n e'l:eetl'Ci)ciles in an 11)11 llumtr. (F) 
10!~~ In a- ~~<lust~ial QU. bul:'ll.er the po:rt~elain Wh!oh &Upptl'ts 
; ..... 
'the tga'-ttf!>n el.~eiil"e<te• altu>~ld he elea);'led th~e• Gl.' fG,V 
times eaeh r•a~. (F). 
~016. Xt the . .high VQl tage 1ga1 ti~tl spa~k ill an ina,.strlal Qil 
'b-.me~J is Jumpi~g f:M)m 'lUle 1HU1iflt1~d t(:) gl"Qund.. i:lhi; 
8$~,1.~~ O«ilmpldn1 can be ellldnated ll:r eG.Ja'M..ng the 
PEl"•la1n Witl\l o11. {f) 
i.0'7. A 1,f.)Q a& .tt:ts• e11p Pl eau•• ~1 seM"le$ oUliJ aai 
~a'Olly ~esul 'tie iftl s. ••l:tita fuse llnk.. (f) 
lOIS, Xf pGJ:ssible; a b()tl•~ sb.$Ult'f n.0'b· d.epe~,d ~nti~elt -.pon 
a •ombinati.c:>.n l.Q1f-Watcur <aU.t&ti" a:t:td teed w-atel't eQJil1~l 
f(Jf~ the freJh, W$.t'r, l'"eQ.•1r•d. tor ope~atlen.. If p~ea:1-... 
)lfJi ~1s dOtltl'Gl sb<i;14l,4 lu~ fen• ente)?gen<l)f 'Use 0alt ae 1ts· 




D1x-e~·t1oliJJlj ~--+· Wbis los an. epttn. ~ataloEJ ~xa.tainal1~n... t.ou 
:may use amr o.a:lial0g you w1sb t~ as.si.st in. answ~rtng 'tih• qu.•a .... 
tl1!D!is~ l.ZJ~ J):et ~s& rt«i>.tel\lG<'-k.s or 1i~~tbei.\Jkti~. Wli'its. 10"'~ answtl' 
in 1th'- Q1>a~• provlel.ea atte)11: iib.e W'ti>~ lft:UUJW\it.r. "· Jfl ~~ to $_._., 
um~fae:tul.\'ei'' s na•e aad.. ~atu~g nu)nl.\H-1'. 
S~l•et frem anJ ~·ati•1GlS Y'tilU. wtsh, app.r~v$.d •~snem'-eal e0n~ 
t':r,~ls <i>.TI' d$v1eea tG) perto1?JJ1 the qp$8't19n.e des"ri')~ct 'belew~ 
Al'l eqt~ipment l$ t~» Gpe:rat1o1il on a lcnr-pl?'ef:I!Sllr~ &11-ttrecil t.n:-
4tts~r1a1 $'ti$$..llt 'bt:fll.e%1!. 
1, Al!1 l~~~p<l~t-Q1J il1Cl\tet~1.a1 '>fl lJtU"nell' ~onl#el 1th10~ will pl'Q .... 
1fide ~t11t~ma~.i.t) shutrif!>n if a :flame. l.s n~t $stabl.ish.$4 ~­
th• •~arting (Srel•~ 
Anslt'e~ 
!. An o11 ~l!l~Eft" .¢~iit1i:rQl Wlli.flb W1.ll .$hut El&l$. '\ille ell~e~ l-.. 
oase Qt tlatn$. fa111art. G).~ an "'-le1iabl& tlPt. 
Answe~ 
;. An o~l 'b~ne~ ee~·tN1 t$ tlJJJ.4J 'tibe ~penlJil,g fit a .agaetio. 
e.1l s~pplT •al v.e" 
Alt$'1t18.~ 
·~ ~ An Udu..st.rlal e11 't)um~~ .$~n,.v~l -co tilll., tn~ 1gn1 tlE>n. 
Answ•~ 
;. A (f:~i:l.tl'Ol. te ()pen the eleetl!?iQ-.t. ell'<ill1t if' exe.t4ts p~f.lt!ilStt~• 
1.s bull 'b; llP witb.!..tt :a 1>~11~~-
AnSltel' 
,. t .. 
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'· A eon:~~l to fipen 'bhe el"OlP1.•al ¢1Pe1d .• -t it eiXCtU1S h.$at 1• 
buil1i \Jp trr.l:bhiD a bo1.1a7-~ 
••s••r 
l .. A eont~J. to tpen the ~leetl'l~u et.~o1:1.1 t !.f ex•e$8. he.at 1• 
getJ.o~atecl 1n tho ~~llEU1 "tl11 .. 
Anew•,r. 
$.~ A ~f1)ntre1 t(i) p~vl.d! .Pr:rr a ~lcuJe 0ptra.1i.tns pl"essu~• Gilfte~ 
e~tld. 
At.lsve·r 
9.. A e~f);t~l t~ ~e. ~std. a.u..rll\g 1i1le m41mlle~ ifi> :ma.tn.t&tn h~t. • t•J? 
ftin' $l1f>we~st lallli).~' a))).A ~L.eh. wuhl.rtgt: llt11tiho"~«1 s•••.ra.1tnl 
at•a.m. 
aerttl~ 
l0. ... A ~mnti"'l tf1 ep$n 1be e.l.e¢.tl"tea1 ~i~e1lllt in the tY'ea' the 
el.'tcy' II\\$ ~r 11qusf~td pe1i~1eu gas $'1!tpplf sb0tttA t-.!.l.~ 
AnsYii' 
ll .. A o.Jte tUX'te~ U¢h.,. !!O VCI)lt; lJia.Perbt~ gas Yalv• s"-i.tabl.e 
trat 'Q,S~ (i)Jll a · c111 gafl aa:pjll.• 
AtaJW•l' 
12. A Gl'le 'Ci!Us.r'ttfa:r J;.ncht 110 v·e11'·• ~ertii9 s•.e valv• filultable 
. 't$'-' 'lll&t <U\ a ll¢tue1"l$i. pt'b~le~ gas s:w.pplr. 
A:rtswe~ 
lJ. A t:w~-..1Aol:J. s•1t-olE>s-1q valve \a l.lhtt1 ~tt ithe Jn&t.:n eit 
~sappl.f 1n ~ase. ot a beilel!' ~•• tll"•· 
An$1'8~ 
.58·· 
14~, A ln$.IJiU~11Q 1ll.~•-ph«l~$'-' 220 Y!i>l.'t, m~tQl'; ..;ont~l t~ p~'\i.fot.. 
• •ate)' t:ii'~Jt a.~e :f'~m. QVe~l~a.a, ~eked ~t.e>J1; t'!lJt l..&w 
Y!'t)1~agr;l' 
Arur••~ l., .. A d.evi.o'e t.e ~Jp~n 1he eltf1Jt1•al 01.l'e~1 ~ when ~• w1i:ttet" ~A 
an. ~ntust»ia1. li>'i.91lel' bf.H:J.oDuls_ teo l~lf. 
MSVel" 
1'·· A dtT1(}~ ~o (()JH~a. 'b:b.i e1e"'t~'!.¢a.~ ~lre\i11·t an.i teen wa'ilel:" 1»-t• 
·~ h11er wn•n the wate~ in 'bkl':l ~:t.l•:r· 'bfJef);t~,ts l.GW. 
An.sWfl:P 
'1..1;~ A de-.1~e 'tie li>,pen an. o1l. tlow cQn1~l Tal.v• ~x; (!)p.$n -. AaJnpe.r· .. 
An.s1ftt"· 
1$ •. A :f'14;atd, !So vft>ltl• Sllt1ttilh ~o b«~J leea/t~d Gn tllat ~Qaj..n n1fi'ea ... 
'bt-.1'4~. 
A.n;-·1'' 
1,. A switoh l"- »• l~ea'tei lf~tld.n. reach ot tbt 'b0ile.r. 
J.Jl-l' 
!0. A ~h~ere eight$ in.¢la.~. 220 Yolit lJl&gJl.etic ValVE; fl!)~ \lse 1~ a 
fuel. Q.t.l ll))..e ~ 
An.-.,. 
........ · 
J.,, JU.rkhal"d.t, C-ha~les lt •. t l)c>mestt.o .011 BUt"Jilel!et Itu~ta.llt\tiQll 
ana. Sen1Q1JW.. X~Graw:;::at111Qo.i Oolllj;)$.Jl11 .. t~ .. ~. Hew fo~k-~ 1951~ · · · 
!.. Steiner., Ka1D11in, ,i.ilE:Jls and. h~l ltu1:"ne~s~ lefl.'a1f..,..!11~ $.Qal. 
~em;par.ITt InC)~. Raw Y&.rlij,. 19ll'6~ ····.· ... · 
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10 • Multsiati{);:;k SQ~u:~ni~::~i,s;~~::~: ·¥1¥f~o]t. 
ll .. 
la' · o~ml'-u::~. o.{o!t:ia:}?(t)a:!~;~&g!;~l:~:;::$iti7~t;~~~EJ 
l). w.nne;:i;:~~;!~~;~j, R"~i:!!;~~~~~'ni:a1!!\iJ~~&Dlpble1i 
14,~ M1nm(iapE>J..1•-:-llattepe11 J\egula~o» QQin:J>@l'~ P;;;>ot~o.to;goalay 
(P.·~.· .'hle't$ NPlJttx- ,,_.1~!91). timtea;ptiils¥· ~annr:iso~a" 
l!jl"td. 
l5' .• lat#.~na:L S.Qari. ~f ri" f1n4e;Mr~~~ell-s, "tiati.onal, Eleut~ical.. 
Qa4e (P$Dipl111 t Muml!>e~ 70) . thtw !ol-k Olty, ····t9§1~· ··· · · 
-~··. 
St!llltlflnt:t a :rtUe: 
N:$.1rne ot etat4,$n o.# ¢~mpj.1a1 
L..~ G)$. t.1 ~-
hl1td lDy 
1. Jll!l.a/t p"tiu:~t ia umn:u.fa~tu.~.tt 
2. ls a.t$$ 11s8a t()r h~a~l:ne 'P~#.l«lng, Ji>rf>.teaH.:Iing1 ~i" 110 ~l:'tv·e 
. .aebitu~.rr? 
J. R•w u.nr :ooUers !\l'$ u.s~4? 
4!. '\Ql.a". ~ ~el' ha~seplilWf.)!1· 
'· All:'!• the \)~1lers tire# \i1.t'P• P~ wa:tit.r t'Jlb.ta? 
o. At wh•t p~E!u1eur• a:r~ tha b.~tle~s Qpe.l1a:tEtlt 
1~ What g~de (f»f QlJ.. ie used t~ tl,e the boil.~rs? 
S:. Is "t'h$ o . tl pt-ehta11eli? 
'· lt'! o·{l ts p:z.ehfja't:$4~ 6ta'e hew .and t~ wb.JL~ ~-mperatu."' 
'to·~ :t:s oil tN\lk h$-. tea. 1 
11 .... :tr. tank ld ht-.1a~al •'~•1i$ h!llw1 
lJt. 'ttha~ is tlae a·iae &t fihe a.tQ~@.e •ut 
1;:. Wha11 ~s tlle •• ~f ~· "11 \mm.~'-' 
14·. nat iil the (!)1.'1 bul'rla~ 1 s t1F.lne; )*$,1Jf pe~ ll'~' 
1.~~.. A' wba:t 1Hlli1.iiJe~atu.l'Et 1s ~- f.1.i 4~11T•Ped t<:> the \>lQ'ne~? 
l.€G. .At -w~t p:lr$sstt);:'e is '!the o.~l. d$li-ve~ea t0 tlae btu·neiP? 
1.7 .. li<)W is the oll ou:rae~ p.(1)wered? 
lr$~ How 1s the o11 btt%"l'lex> i.pit.e..4,? 
19 ~ lf the b.oUe:r 1s ope:rated at high pressu:z.oet ean 1o.w..,.pressU;re 
steam. be 0btatn~a.1 if .sCiJ la~PW? 
!O ,. lt h$11 Wlidi.er 1 s a:va.ilab1e for wash~<Dorns 1 hQw is i 11 prodl!lced? 
!1! Bow is tre$11 watel' added to the bQlle:t-? 
22. Ho.- is eo}ld.ensa te );'etiUrD~d te tb.e boi~er? 
2;.. l s ~he water in tlil..e boiler $t"f)atecl.? 
24-... W'lurt ~~ovis!~n is made t0r a l~w~water eutQi't? 
:a; .• Row are the t1lampe:I:"s eperated? 
.:·.-· 
26~: Hqw is the pre$S~~e wit.n!.a. the boiler OQ~tr0lled.? 
l(~.a~~ne;._e.s~~'B~~z:tt,..,-. ... ~he:r~ al'e twe boilers in the s$ho.ot.t s 
\lslle:r b.eu.se~ O~e bo1lel!'· is a lOO holi'sepowe~ seotGh mar,tne 
'tYJp-e) ana tl!J.e ~P'the,r is a vEu•tieal l5 hQtts.epQwer bC!)il~~'- Th~. 
J..aJt"gt b(')ile.r 1s used 'tip h~a~ tl:l~ senool ande~ o)'(1tina:ry· eo~ 
di'lil~:as~ 'W:hil~ th~ small ·'b~ile;r 1.s use€~. ta~ emel'gen¢; heating 
o.n:Ly. The snud1 'bsiler is l'i>Ye~ti:l?'eti s~ as t0 pNduoe n,earlt 
)0 ho~·s$pow~r in Qase$ of emepget:JQT.~ It i.s fired by a la~e 
s1.:21e domestie hign~p~esJlH~x:'e Gil bur:t!l~:t"• Th$ fiiel au.pply> tor.-
tb1Ls ui ~ is ~<.:>ntaUi.ed 1n. a ~50 gallon tank.. 'f.hls tank is 
a.bli>"V:e g~an.d and is lo.oated ()ttts~de, n~att the b01J.el" hoUs$. 
one hund.red. _l;lqrs~powe:r 'bq1J.el". a~d,. ~bll~f!Jr.:',;;;-.. l,l'h.e on.e hun~­
c::tt,~a h0.~sepowe~ la~ge bQ!J.er. ts designed t<r>x-, isw pre.ss:liU'e and 
6J 
"a e<tai;p;ped wi 1m an oil burne~ designeg. :fQ.r linJtrning ftte:4 ¢11 
npi~ he$-v~er than. num'ber five. ln ease Qf aj). emel'i~ncy numbet'· 
tw<'- :f1;l;el otl oa.il h$ ~s~a!! Tll.1s oil ca.JJ\ 'tle deli;~ered in.to, the· 
tal~ ua~ally e~n.'ta1P.1ng the n'tlm~e~ five otl.. It is I:le>t ne(Jes--· 
saj~Y 'te mix the <>~l 1.n any way beyC).~d. the mt:dn€; which takEUi 
:Pl.~!l.¢e w.hen ~he $1,1 is delivered in~.o the ~:aJlk. 'rna prop@l"1i1G.~ 
Qt the ~!t.s alf:ftiJ mak.~s. l.ilei !iitfe»en<n~. !he bu:l'1l.er wlll t'unet!an 
at max1Jnwn etti.Gi.enqy lihen ~s1x:lg l.OO pe~e$A1l number vwo fUel 
<;>i.:L and w'-U sperat~ eq~allY as w~ll on a tuel ml~t11re ranging' 
tl;'lnm 99 lH~li'Oe~1 nWttbfitr two fuel Q..,ll ·~~ l00 percent lil,11ntbe:r t~v' 
t"U,~l .o11. In Qll~giRg tl"¢m 0X1e g~ad.e ot ~el oil to anr:;f~he:r 
t~e. only ad.Ju.stm~nt ne¢~.ssar.:r .~s to th.e Q.~art.. The dl"a.tt shone! 
be adju.s'ted- t19 @.btai:n. l1laxi.tn'Um ~.ff1c.1e~eY;, ha"' if ot:tlT a :tew hun~ 
d~·ed g.aU~ns at l!ll;iln~er tlt'o h~l grad.e Pil 1-s to b~ b.tll'r>,ed~. th~ 
d.:r1~.t't s. mat remain ttaoha..l)g~ i! 
'the e1l l\1ur.n,~r ne);rmall.t ¢.y¢1es as :t~llows·~ W.h~tt th.fi 
steam. pt'essu.:rt~ :rea.ehe:s a.pp~(i)$~llla.iH~lr ·~~ :PPilnde o.l!"' .1~sst G.ne 
of twe) e~ntrols n:I$.kes ¢t;>,nta<;lt. The Mi~aeapol~.s ... JJ:on;aywell 
ttpressu:t'E;~t~l • (p~esau,re a(;)ntrt(l)l), Qatalog n:unfl:>e~ ,4-oltA, l,c;).¢~$e.a 
on the tpp ~:r t11e wata~ epl,1~mn ·o~. tla~ l~tt si.<ie 0t tla.e bt>il~v 
may dt'!) 'trP:1s1 or tl:le Me:rqo1d vap(;)_r---vae~urn te~e.l'S.t~r~ 9orrurol..t 
ea.talog n\;inioe~ DA-37, l.f)eatea <i>P. tne l'igl':d~ side (1lf. the 'b»C>;>1le·r 
l~Ulf make oan:taet,. Tw0 Me.~eoi..d con:til'G':ls al:"e .lG~ateQ. ·~t:~. th.e ~ight 
eide Qt the boiler.~ the .ome refer~.ed. to abo<ve l.s the lett e.0il-
t~rei as ene t;tt,an,(iLs a>tl the side ot the bolle.r lo0kin,g at the tli't? 
t:'H'Jt11>.X'o1s. As .so(:)n as 1fti~ la.:ft Mel'¢~id eQn.'br<>l or thE~ p~eastU?~tl'0l 
-~~a e~t.ttaqt;1 iJhe ~ila¢'trt~a1. ettel1g1 pa~Js·tHt 'tihl!i~~k :tlu:e Qo.a::vmJ. 
'li;at~lt ~(;) 1tae MiAne:ap$11-a-llll>liiefWeU p,:tr~"te-e11f.>~4f:, ta1ia~og ti:tilmb~» 
Ril~lB.. !$i'is ~~.llt.fY :is ·1~~e.ted on 'tlhe e'leetr1~a1 pGet (!)Jil_ tll• 
l$':t''t, :~i~e of. th0- b~1l.fi~ ':b.d'Q$$, .• 
.x~ tae. ~tl "~~;.; h~ ll>:eE:ll?, sh\llt d(l)'W;I'J, r~:r .a.. Ji>·~~t,~t ~~ 
$.'Jl'JP.~G>ld.:ma't.&ly fi.Tt minute.~ runt\i eye~l:'lg ls nm)'Mnal.,1 'the i~­
e'tlla..lil1J th~ MfiJ.J!oe1.ti er tiD$ M1Jli:l'ileapol1s-1lE>~e;twill ~~~U!JliJ,~. e(;)l\~· 
t~tr>.l -malt~~ ~o.~'t~Grt d.ne 't~ i0w pnsslltl'"., ;ii).~ l0w tent;pe~t~~ a 
,eQ1~1.6Lt't wU1 b$ el~n$-d U tl:ie lU.nn.~apol~.•a>;i-ltron~rw$ll pt'<i>tee:~o~ 
~:Law· .\9.4d lila.$ Qil 'b~m~l' m~:b:'$·ll'· will s'b~l?'t~ iJ.'hfl 011 lrJB.~$~ le 
~·tr Cl$Sl.glil.ed. t~ fi~$ th$ 'liiPUe,r A'b t:>l3.qJe,. A.'* 111i>~~ a.a. 1ih.e dlf.! 
ma1i-!l)~ s1'5Ril~'ts, t"hJ.$ ~00 YQl'ti elt~'\il?i~~l tg:ni.'tl•QJ'l wlll s'tialf't>;. 
· 'rne ll!Agn$%1" ga$ 'rt$1¥t a1s:0 il>Je:n~a a~ tk$ e.am,'* 111tnf3.. As e0~a 
as tld.~ 'Val.V$ ta: QJ;)$~~ th.e ele(.)'14X!itoal ignt:1!1eu lptte.$ 'bhe: ~!\;t 
gtllil'• l~ 1$ this sa• flalnt t~at ignit~a ~he. he.l sU ~s 11~0~ as 
tlil~~ nta.gne1ie. otl valn is ~P~~eii>. thti ,~11 e'a~~.~ lll.$\e~ will 
&'1ial!t1. and the ga$ t'J..ma~ she1>t.tld bl!.t.t'n ,3o 'ti~ $(') $E3e&n,!lts \t.~1tare 
'fihe magn.~tica $l,..1 val:v• Wll\ ·op~n,.. Th.1a 1$ a. no~ Cll;pe:l'a:tiag 
G~Qle ~ al!l.c:1 th"' a~la.red a¢1i.1Qll 1.$ -l;ip~011'J,e.al1:y p~<ittide.d t(l);r $,l1t. 
t;)~del1 tc.i~ ·~e a~l, p~$.J? t~ 'D\tUilL 'l!lP .aa ade!f!Uatt.l t>U p~~settt~ .. 
lftle ~O~;t;'$~t 05,1. :p.~essllr,:e :f."Q~ thl..s Q~l ''bamel' is lo pti)Ucll1.~. ~s 
p"essul?e· i.a regt(L.a'ti~a \)f ·V:h.e .h~a;ry ~rtn~el V$l:ve l~0a.'W~ill in 1h:e 
Cl)ll ~Q1ttt~ U~e a~ the l\i·.i@tht,...laa~d .af;.d$ of. tlae )0$:lElW'"' it .ts 
n.e.~ ~~:>..~ 't;l;l$ gal1ga t.e pu.l a$ w:b.El)P. tla(l b\trttE:t;r 1 a· oJ·an'fri~t~ 
}>~$pe-~l1\- Fat.l.ut>& of 1.1he €tB·~~e ·te p.uls.e a!l)~s:· li~t i~d!.~'tJ.$' 
i$-,~1.\r ~pe.~l'ti:~i.Eilt• 'Wh't~ ;pr.,:s:sn.N pU;ge ~·$·'\l: l;t·t 'tfQ~'~ trt.t at 
.. . . ~ " - . .· ~ . 
~L t:4.•e• ~xo:ept \'tb.E?tt a rei\4,.1sl;! ~. s ·la~iti$ :macl$ .. 
A$ ;s:~t)a a:EJ. ~·~ ~n,:e.·t!~ l!),ll vat~• ~jili·&i a ~·E):d (l)l,l, tl~t 
Qf)'\'!tl.d ~· · :aia.~t~~ wi tb~~ ·~•• cp:~ 1W/e t~J~e.~nltJ.. iJ!ht~J til;\e· ~-14, 
btt. ~t EJJ);Iil'UgA· .ile that ~t 1~ ~Q~Jilt'$»1able 'b$ l¢l~k at. wi'til,aa~1 
~x-k ,r~.,•ses. At th~ 1lllfll· ~:h$ •t1 11U.v-• ·~~·$1\~1 tht: efl.ll.&'ll' t.s 
'b~.lng :ti:li''~ $i't1, ~ppr~.xt-~11,1 1:5 rall(:)tttl (i)f tU.~lJJ$:;r h~v. ®9.. 
::r,ate.· e.i $ll nw oan be adja$1lstd l.:lemetl 1' ga1l~ns. p~J.! lw'•l? 
anA 35 ,anf)fit$ 1'~~: 'h.G\t~.. !flt\t ~ll ~~m.e·~ tit:J.d$r lil.(!)~m.l ¢oaati\"' 
t~~"'•· s1ia:Pt(a: .())). l(f)w t.l~• (l!S t•l:l.~li!;.e p<Ui'' .1\).~.~~). ~t a4d1t1E)~$l. 
t~e.1 ta ~~qg1"4t the datape~ · taCl>t())l n.l.l.. ~pen ·the ftial ~~tt~l 
va1:v• ·wA•n tA~· ~e~ motta~ ~ptffi;$ 'tall ef;leenaart •tl": iaJD.p: ... Jf~, 
Til.• aamp.'lF 1110 tQ~, · ~ ad.dl.'\ito• t~ a-p~lU.ng the 1.~$. :r~e.t.J\p.lu 
Aampe:ti a.'t! 'tlhfl bo1t;~m (!)t th.l b~.il.Jt!~ w)tt~·h aeim'-'til Sttl)(a.nda;rr a~:t 
al.so e.;pene a p~1nmn alt' .da~(f~ ~~-t· fl.t:11.bl.e tw• 'tf)Jl.e t,E);p ~.f 
tll~~ oJ..'l. )umerc. Tb;$: '~iln•~r aA:v ~~r .oaft.c b~ fl4l$~ly· ~·•·•~ l:it 
l~~~·ki'iiifg 'Ji~dt;J~· ~- ~~l )~$).':. 
op:e~Mfl..ng Q.(i$~ nG.~l wl.n.ii~~ e$•~1.1U.~tts',. whtn "the ~u 
t1.~$ lUUI )U-111 up a. plliSEJS:U.r·fiJ. ritl.lin. tli;!.$: l)t~>ile~.i rl'qlU i-~T$ 1;i'Q: 
·e.,rvell p~lttJds) t.lae pre•.enl!re~,~l. lldl1 ~QJa 1Ja$ el.Ei<ifli.r10cal. ei~ 
¢~t1t. !llls $1\t t~ Y.Ul. -op $1\ tb~ lil~t~~, G.l•:nt~1 4il'eu1.1 ~~ 
·'U'l:Jut ol.l ~$'~ wlll $hl411 a.o•~ trh.~ M~l1~Qid jj~n·t.~l. ~6lf•~·­
t;,: a~~ite will "emaJ.n <illQasd -. t all t!rnfit'l dur-i~g •tnt~.~ ~P~~a~ 
1A•Gtl~" ~is lt&~l!jai.tl o~~1~l ta an aq"Jlstat ~nd \lSU.all'Y' ~ptl11· 
tll~ett ¢t4.l'ell1! 1 anlt Q:a:~!ng tb..e s\P1,11l·t~.. 'It ! s Q&En~e~~d ia tJ.Il~ 
eir'crai t a.t all titn~a.. During the wlrtt~r 1t is set ta ~pen 'ttlt~ 
ele:c trlo.al oirott.i t a 1i ~3; deg:t?ees !ahl'enhe 1 tt and d-ari'Etg the 
aUJ~Jtnte~ 1. t is adjllle.tea ti$ open the tH.rc11.l t at 135. deg11eea taihr~p, .... 
ha'-tt it tl1e oafe'te~la. is not in o.pe.Pf,a:l1~a,t,, and 190 to 200 
desrreea !ahrenb.eit 1f 'the eafeteXJia. ls in Qpe:uation. The l.~rge 
bo!.lel' ~o't otU.l auppl!es s~aEl.l'n to h~at th~ bu.ild:lng in t.ll.e· 
wit':Lte:r} bUti also suppliefil tbe school 1ii th b.Qt water suiiUiie.r and 
wit~ter'! The Mer$.~id 'Q,Otrt,rol. tna.ltet:t i ~. pQsSible to ~pe~ate the' 
'b~~l1er a:t or be:Low atmospnEt~·!o p·resaura and. at the same time · 
·eor1trol the temperat~~e e:t tlle water wl~hill. the. boiler. 
Wh.en the Q.il. burna~ shuts doWJ:'l1 tlle main mottoJt S"h0Ul.d 
¢o~:tat tp a atop.~ the' (:),i.l val.Ye she:>\lt;:l..d oljose .f!t• 0s.ee~ at<ld tb.Ji 
d,atnper metoll" ~:b.ou:ld ~~ose the se@otl.tla:ey'· ancd prima:ryo .ai:r dampe~s 
lill3 well as tbe o'-l rnet~r~ng valve-. WAe. d&i.lllpa!t" Jl'lOtQ~ depe~ds 
1ip!Pn el.ecr\i:r:1c~l epe~gy to epen these dsvi¢es;.: bat tney a1lca 
~ll;,sed 'bY a sp.ri.ng eenne.oted. ~9 tn.e .dampe~ mot~r,. :n~¢'trieal, 
e~'el"gy piay-s no :pa;rtb in th~ :r.et'\i\rn 0·f the eleetpig xne.4o:r <lampe~ 
a~m 't,Jo .l ts $'bal"t1:tl:g pQet~i~n .. 
Jft><:>te:c-tfo~e;ay ....... lJ.ihe pl'(;).teetor~laY' is a pt-Qd'lto'\J af 
Minn.eapolis.-Jtoneywel1,.. l:'b: is 'Sy- fa~ tlle .rnoet 1.-.mportaat eon;t,X'C:ll 
~n. the b0ile~ ba~e~ un1. t. lJ?hla eo:ntl?'ol o.an be pwohased. in 
~b;~e$ · models.~ acme p~oVtQ 'fpr ~ee;y¢l1P.g, constant :igiiii t.~10n.:,. 
inter.ndtten't i,ga:Lti!:ril:t whi.l~ ethe~ :JnQdels previde fQ;t;" n~Jil;... 
ret¢;yQli.ng. All m~del.s a.~e hott.sed in the sam.e type ~t osx a.n:Ei 
a:ptpear tbe same on. 1)he inside e:x~e~.pt to, an,. e~eJ?t.. 'l'he lfiQdel 
j' 
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~s•~d here i.a a oatal®g numbe~ .Rl61Jl~ .ia non-:reey~1ug1 a.nd p~ .... 
vi<les t~~ 1rrb.ertnl.1tbe~t igai i#ion. DQ no't ~1rt.empt te adJust ·this· 
.oaJlt~ol ·antil 1ot:1 l::u~.ve sttta.ied th~ fGu:r pag~s at il\is1ine1ii(i)fis 
SP.J?plied. w1 th the relar, You ld.ll :rind attel? :reading vhe i,n,_.,., 
atlr:'t10tio~s tn~r al"e ""ragt:te ano. leave nitl~h te Qe des!F.$cL ~' 
£'®¢"111.on 0:f the c.ontrol. is t3l:pla;iJ+ed vert well im 3i'e:teP.e))).oe t() 
th1e s.~hematie q,t;reui t dl.agram; howe.ve,,r, this meds little Ql' 
no'bh1tl,g t~ the sePvice m:~elila.~1~ as -th~ s.ytn.bQlS 'lsed. +n "b'h(51 seb,e .... 
ma·n,.,e diagram are not the s:rune aymb0la tih.a/'1 are r:IS$<l ~n tht;t 
ln'tet"ior view o.f' the· contit'tiil in the same paolioatd.Gn~ The f~i­
lo1wlng e·XJ)lana.i51.oil has :b:e.etil p$'e]>at>ed attep ma;:a.r la~u.~s Gf study~­
lt is :placed h.al."e t() ~elp. ye11. sertice the e0nt~!:l1 in ease ot 
~mergen:~w~ lil all ppebab!~i'by tb.is simple e~lanat'tem. cam>.~~ 
'be fott.nd !a a bCllolt,. 'rhe writer has s.jent m~t bomrs aearch.,.ng· 
boQ.ka to~ a s.ixnple exp.lana:t.ien. oev·e:r.tng· what the o~n'Jirol ~s 
dea.~gned to d;~ and how to adjust same.. In n~a:t>i-1 all eaaea 
publ.i,ehed. material is a l.'ew~i·te ot the vague f'oli1X'-page p:ub1i.,. 
¢a:tl.()n supp11eta n 'twh ilhe eon.tl'e:L l:n S:G1me eaaa$ publ.1sb.l:ld 
IJ18.te:r>ia1 .ia so. breadi 1.Jl ot"d.el' t" e0v·eli' all poaai.'ble app1i¢a,.. 
tta>ns e:r t'b.is cont~~~ '\llle in,fe~mat'-on .j;,s ~t 1itqi~ value ill. a 
sp1eeifia appliea. tiG>rL ':t'l:Le fGllow'-n.s .sltl.o.t:Ud. 'b~ we'll, \1nd.ers.tQqd 
bet:fppe any ad.jttstments are mad.e t0 the Rl61.B e~trb.ltol 0r t0 the 
eleqtri¢ eye oir¢u;1..1J, 
Oper,at!~n qtdeont~91 oi~cu~t.t·"'"~ Chtrr.~t:tNa.rr to et;i>nun~n be1!$.f1 
tl4~e electric ay-e \lsed in th.i.s oir<~-uj.,t dae.s nC:Jt stap tm~ bu.,rner 
in t'b.e ~:rventl the 0il ba~elf tails t6 ~s~ablish a flam~. As a 
ma'1bi!er e:t !act~ !.;f' i.·t vere rtot for 1lhe prerte.otox-el.a.y, tlae. o.U 
bll)rne:r motol7 un.O..er tllls 00nMtiaa wolild run ~n til there was 
po1are.r tailur.e. on tlle ata.rting ¢ycJ;.s tb.e e:tee1i~10 ere i.e. 
sht.mted e'lit. af the ei~ctU1l b~ the p:Pttr~e~tn?)rel.ay. OJilea. a :flame 
is estab'l:tshed. 'Vhe eleo·tl.'i.e ere p~a<H'JiS 1. ts~lt i'Dl the eif"oui t. 
Ol'H)~ th~ elaotri¢ ey.$ :is lti tl:le e:t:r~uii ~a the ata~ting -~.r 
l'Uiiln!n~ cycle~ a:ny flame failu.:r-e o.r Ul'),sta.'hl.e flame w~11 eattse 
13h~ eye to release o.lle (l)t the relaYs il\1: t:tLe pr0tee.t0~elar and 
ail en<:le tlll.e mai~ :me tor step a.. l'ha.de:r th.es~ QO)')ldj. t1:ens it ma.;y 
be a$ l.ong as 2t :n:d.n,\!ltes l:>ef'o~e tine p:P¢>/tec'b(!}:t'Slay G"ill.ta on.t Q'f 
th1e eleetl:'i!Jal c1,t-¢Ui.t an<l goes en 10 safetr reset~ ln o:rde:t.' 
t0 understand the t'~l;Loifl1:!lg, 1 t will 'P& lilecess.a.ry te :t?e:f'e:Jii t~ 
sh,eet !-orin numbe,r J)B--l09S. 'l'his i.e th.e tdlul:'-page 1Dt:t1J.rr~Llt 
aupplle<l witl'l t)J,e :t:>e1at"' Th-e i'C>llowing 1.$ based en !1gttr'*' 
:t'01il~t page two ()f tJ::!.is pub.li¢ati.9n.. 
on Vha s'Yarting ot0le., it th~ oil bu,t>n$~ tails to j.gni.te; 
the ~in m0'bol? lf1ll ·r.tm 'tUltii aate~y switch). numbe~ six opens 
1,ihe M.r0'\U'b. This i.s a th$~n1.al, e,pe:rat~ui sw:t tQ:b..... Alijust.ment 
screw. nt1mber ei.ght times this safety .awitell:.. lt ealll. be se1i to. 
open 'f:lhe o1;r;-c~i t 1.1ii .. fP0m .a few seconds 'l!tJ? to threec tnilaw.t.es •. 
Safety s"W1 toh n.Plll))er s:1x is now timed t9 open ·the Qi.:rN~1!l,it in 
tw0 :mintt.tes it the oil 'Ptt~er fails to. £ire ~n the starting 
cy~l·e. T~r.ning screw ~umber eight clo0kW~s~ will 1.-nerease tb.e 
time ~fH[uix>ed tt;> (i).pen the e~rold t. On,¢e sa·feti;r swi:~ell p.~m:ber 
s1'~ o.pens1 twq t~ 'bhree: mltiUtea la :requir$d hefo~e it o.an. be 
reilJe't by b'!ltston. a~ve~. -Tne: tilnlng bi' the oil. vu ve and t:b.Ei 
danlpe~- Iil¢top depe:tlds np~p 'tihe setting o:f ao~ew ll't1ln'Pe~ :t!l,!n,e. 
Tu.;~m.ililg this aorew Qlock.w:!,se will decrease tha time .t'equ_;tr.f*d 
w~y, at the p:r.esent time 't"his ee:rew is ad.J~ste.d to tnak$ ~­
eiEiet_r!eal ~on.-'ttact t:P:us ope~ni11g the oU valve and sta'rtlng the 
dan1pe:v m0tq~ :$5 ~egond$ t:L11e~ th~ Iliai.n fll.Qto~ s.ta~ts •. 
s.erew n\iUitbe:J;? 1"011~· 11m11is· the time) the gas valYe !fltnii the 
eletotri¢a:l ign:itton. rematn mn att.er 'Qhe $1l 1s ignited.. Th1s 
e.djlts'bmen:b should oe set· to ~pen the e1;r.e~it w!thi,Jl one e:r· 'eWe 
sewond.s ~f adjttertsmetrtt s~:rew ):lU.mbe;Ii' eig:t:t'b,. St$-t"el 111 attoth$r 
ma.J:Ll:).er; ;;.t aaju.a:fim.en:t s¢Pew t1l~ml::n:i.¥' e,.ght 1~ set f<;~ a two.~~n~te · 
tiilae ltnd"b~ a<liJ~etmenfi sotteW' num:bex:t t.ou:r sP.~'\\ild he l.~k.ewi.ae or 
se1~ aa ll:l&Br as possible to a two,-.rninut$. time lilil1.1t, Al.l t.iidpg 
ls Daf.J~il. 'f;rom the seQot.ld the maln. m<;r1JQ~ st.arts, and. any aoJ'tl.st-.. 
mettt rna~e ~~s~. l>.ii timed. w1.:th a stap ~a'b.eh~· In oheekiJag Qd 
ad~!'Us:t:i.Jlg this ~on'b~(l)l 1 t ah01.'Ud 'be rer,n,embeJ?ed th.e gaa valvE) 
ancL the elect;t!i~al. :1gn1 t1~n e~me (:).tl. th$ $ame seoend tl:te ~m 
me.i~or s'tarts anli sl:LG>'\ll(i rem.$.!~ iat,l a :Pe~ied ~:>f time equal to the 
"iJoiliJ,g q£ sWi~eh. ~lltlnbe~ .six~ 'but are .taot tim~ by- thls. awitoh!' 
El.~otdo ~te .$omb\1S~~nn. C()J;l,~~lo·;;.,~ 'rile eleot~le ~y~ has no 
e<;;mt.:rol o-ver any ele¢tri~a1 eir·o~it oo:ntroll.i..Q.g tthe fir~g of 
th!~ · ">il bl:l.:rnet- ~n tb.e stal"t·1ng ()yale,; As sGiolil aa the burner 
]lr<)dtl.¢es an 1nt1ense f1aJit$ ·t:ne el~qtrl¢ eye ~elars ~leetrieal 
e~•E!ll'gT :te the p~~te,Q110l!elaN'; an.d. this relay ~laees th$ ele¢tne 
e~·~ ia. the eiroui t.. .~is p;r<?>.v:tdes for an immediate shutae.q 
•(!).~~ the buJ;"ner in the case of" :t'lame failure o.t' an unstable flamQ. 
lilt New Hampshl:rle thi$ o·r an eq~al ea:ntrol is reqlii~ed by la'W .. 
Feu• furY:her 1nto:pmatit:>n: on. this subJ$¢t t11ee chapter 251 ~ws 
oj~ 191+7 :as amendeli!' Any sen:t(:;.$ o:n this oG>t:lti'el shcnQd 'be oom~ 
plated ·by a ea.pable me~hania~ 1,'he imprc:>per .tttnotiel1 cat this 
ec~ntrel 1l1ay result il1l a flasn:-baok, f!re, or o11 Ei:X;Plosiqa" 
oil burner sales. a.n:a engin€;ler,1I1f?i service~,.. ... The industrial 
rpJL~ burner firing the l.a~ge b@J!le.tt. is a p~ed.uot o:t (}1.1J~H~rt and 
B~~rker Manu:t'acrtttring Oe.lnj;>alllfl Sp:ringfield; MassachtiJ..Betlts.. This 
e<)m.panw 1s assooia ted W1 th the JUs so Staz:td.arii 011 0<Dlllpa.t:l.T ot New 
Jl~reey.. 'l'hey oan p~ov:!d~ e.ng1r,t.e~ring aeniee to'¥1' 'this equip-:-
m:t~x;>;t t;rotn the~:r ott!ee~: loea:bed at 37g Stu.a~t atreet1 BestG>n, 
Mutss.a(;}hU:sE9t·t~.. !me ecttd .. plrt.ent tm.e ptt!I'Qllas.ed t·POnt ti,he Mancheatfi.J! 
Ctpal and lee Oompany 1 :Elm S~~etdit Man¢lii.ee"ttei~~ New lta.ntpall1re., 
llrl oase ef an ext:reme eme:rgeta&Y :repai~ ]>a.rta aa.n be eetaine4 
f~m, dY G.~ne t;!):f' thtl obmpatt~:es. re.~JiJ:l'~ea tc;) abeve ~ Repail;* par~a1 
lta.der normal eond,it1en.a sho·~ld l>e o~~Fed f;rom the taotary 0:r 
~hro11gh the Man$.hester Ooal and. lee 0IDI.IIJ?~Y. 
Ets s~nti~l pa:t'ts of ~~~!le.I> . EUict piping. """'i' l'he 1nd:u~rtt.l!ia1 o.11 
'bl1:rnel';! ¢'onaists of' aev(!)~d paJtbs,, ·f.l.cuae ef whi¢h a:re l%)m.ple;x o~ 
d.itfical$ t.e .service. The oil pump ia .aimpl.e and is designed 
t.o maintain a pre.a8'l:bia ot n;o't ovep l,Q poUl\ltis per eq~a.Xte ip.~,b,. 
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Whe · bl.ow~:r is d.~ signed ts epe:ra te at medi'!!Un speed and is 1o.ea:~ed 
irnmedia·telY baok et the :prima.Fy ai,T~" nmzzJ..e ~ dsaneet;ed. to iihe 
pultllp through cepper tubing and pipil\lg is afl e11. meter" This 
m.ette~ is not essential 'bo ep:e:~ra.te the !!>!l burner. lt se::t"\t"es. a 
dulal pti.rp0.se.. 'r.h$ only aa¢u:t-ate cheek available 0~ t1:te q~an:t;i.tf 
a:t' G.il deltve:red by t.he (l)il vendor is tne l!ead.ing a.v·aila.ble oil, 
this metal:'.. 'rhe meter ala0 is an aa~ttrat:e lll~a:na ot determining 
the quantity of Q11 .on hand a.rad the qtt~:nti.ty osna~tned... Af''Ve~ 
flfi>w!ng th:rottih tl!l,e m~ter., the oil is. ;prehea.t.ed to approxi.nrate.l:~ 
l6>.o degrees fah:ren:tu~it by E!.n. eleetJri(} hea:tier. !'he ~leG1l'br!~ 
hE~ate:r is e.q~pped -w.i th a t:b.ermostat, and it ~st be: c0nta.e$'teC!i 
tc1 a reliable sou:rae o:f' eleotxo!,eal. ener~y. So~th of B0ston; 
Ma.ssa.eb:uset.trs and during t:JtJ.e ap;r!p,g 'and tall this hea1ie,r 1£! r-~:.o1 
nec~asar;r to bum nnb.~:r tive tu.el. ail~.· Xt alas should ·~e tum.ed 
G}~~f if' tu.el oil l.ignte:P than nwn'bet' ti'\i"$ is t(!J be used;. Af'trer 
the ·oil leave a. the p~$heatert it. passes 'fi:hr0ugh 'the me't1e:Pitlg 
·va~:Lve and passes ·inte the s:pinn•r eUp,. The o.up is ·a:L.milar 'be> a 
'b2tll water glass am.d is lo¢atea. heri.:zentall;r ina.i,cle the all" 
~~):z~le. T.he ¢up s;pine at apprQnmatel;r 3600 .rev<>lu.tions pel" 
.rrd~nute~ '!'he eil passes. int.a t;J;le bett~m o.t the; eup thl;'O~gh the 
hc>llo'W s:natt 'tP:at spin.s it. Wb.e eil. i.s. thx'on ii.o the e1.reum:ter. .... 
~moe ot the eup by een:~~~f'i!lgal fGrG>e, .g;radaally- movt.ng fQ.rira~, 
EUi.d is tit:Je.lly- thrcnm .. trc:un 1he te;p ef the ~l:1p int111 the s'fip.eam 
ot air tlo1dng i";r0m tlle ai,.x> n.Qz-zl.e~ As th.e. llri.xtu~e of tu.el co>.11 
a.n.d a-ir moves :Lnto the boil~r· the oil i.s 1'Ul'the:r at0tnized. a.tld 
l!n~:t-p:~d~ 'l.'his 'typ~ (!Jf burner has tl.o P.Qzz~e· equal te ~he typ~. 
ot' nozzles ~sed. to obtain at:om1za tioa Gtt dQUJ.est1:e bu:rf<lel'·s~ By 
;forJ.lowing the path of the eil., it will be not~d it en'\; ere. ~e 
bot1le~ hquse thro~gh ~rta.ta.dai'(i bro.,.;_n,qh 1rG.n pipe; an,d y~t nG1Js 
t~l.l"o·ugb piping ranging from three ·qtl.arters of an, lneh to tub.i;Jlg 
a..e1 small as three ~igh1ts. of an ineh wi:bh1a the boile.J;" h!Dllse. 
',I'liLis a.rt-angementi of p1pi:ag is ·apprGved by the· tnan:t~faotax-er of 
~he equlpment and is stanaa:ro. fo~ all 1mdu,str1al o11 ourneli's 
·G)j~ this t;vpe. The v1sec:>s1tr of the ~1~ 'tinder va.t-ying degrees 
Qjt heat and oold ~xpl.ai;tts f~)l' the: mast: part th.e eba.~ge !n pipe 
s!~z.e. 'rhe 'tlwo-tnoh pipe running underg;:ro·und. te the tamk ~a..t 
wat~ 1n cold weat:Q.e;r. ~o elimiaate or red:uee the am..ount o.f 
W!txing whioh takes p.laoe inside a e<:>ld pip~, ~ afte~oo.heate~ 
BJ!Ls li>een plao.ed ln tll.e tl>il. retttl:'n line,. OX1. th1s ty:pe qf lc>urne:r 
1;ll.ei ail pulll]> always oi~on.la t'es mo:re oll 'bhan ~equJ .. r~d 'Qy t.~e 
a:iGQ.mittJ!lg Q1ilp. ~e.~ef!Dr~ an afte.;r.-heatel? sUpplied with. steam, 
tlrom the boiler, i,s lUted ~~ beat, the 011 be;fg~e 1 t 1$ l''e1n:t~ed. 
:(jo the tan.k.. A .large steal!i ::preheateP wats: .n;o1l :asea h·ere a:a a 
pJC'eh~alier ll'lUst be· p·~vided wl. th. an. a..c.o·a:rate m.ea:ns 0t tempe~a.o;. 
t11:t-~ e~nt~ol.. An af·tH:~~-hea tar :reql!i.il:"es no aut~ma:t.ic 1H!lmpePa.,.. 
t111~e regttlatifJ>n. l3Y afte~--heating the oil., heat is tr$.nster~d 
tn~ the su.et1~li! line~ keep~ng it tl:"e$. fli'Gm wa-x, and the ret11:rm-. 
i1ag b.o1t (l)il maintS.1Il.s a ):tot we1l tn the !).OQO .... gall.on Sl1p;wlY tank.. 
Wlb.ce suction line and t:ne retur11 li1le antler the sulf>pl;y tank 
~11tn1n a tew inehes f:l:f eaeh otlaer. This arrangenn~nt ·qt pi:p~ng · 
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wt'tih h.(l)t ot1 epj·e:ring the ~ank assttre.s a au.pply of 1ew Yiao.-
e~IS!. tr e"l from a niEh v1seG)si111 ma.,tn supply. .A1.l piping in 
t:t1.., tatlk extends to within a te.w .i.nehes of the, b~1ttent. 
Care .a:n.<i . .~Uain.:tenano.e ot bill:>u.n:ter.-~ Th~ee pa)'ts at th$ 
'bttmer o;rdj,n.arilt require oleafli~., Tw0 or three times a year 
d:ttring the witrtter heating seaset\l; 1t is advi~Htf>l!il t(l) epen the 
large aaat ll!'o:n fi.l te~ a.t the left of the ~1.1 burne~ attd. olean 
~S :n.e0essa:ry;. 'l'he spitme.:J1 .e'!1p tn\1st be· 0:le~ed ~:vt; leaa.t on¢$ 
eatlh week. ~e e11p 9a~ he tuae~r~wed. A apee!al haJ;•d:woefit 
WJrenah is p~vided for this pttrpo se ., '!'he spian.ex- eap is va.bl,e(i 
a1~ $25.00 an<l .mu.st t!leve:r h$ serape~ or wir~ brashed te rell1Qve. 
tlu; earbon. The eax-bon ano;.tld. b~ *'e1n0ved };;y :P1ae1ng the oup ln 
a ea~bon binder s¢.lvent.. Magnus .n11Utt'be:v 15? used in many- ~ua.ges 
11~ ~n~ ot th~ bes1i praduots aV"ailable ~o d.issCi\lV$ ¢a~ben binde~ .. 
~b:.i~;J p~!!;)dttet attn be. p'llr.!!'has$d 'from, Illafi.y a.ut.am.otive j0bb~~s·. The 
e]~i:aner e\lp is a .deli~ate ;p.reeleiQn ma¢ll1.~ed eas'fd.ng and sholUtl 
'be :til:'eated with ext~~me .Qal:'e!it It is ae.;r$wed. onte the .sha!t With 
a leti; ..... han.d.. ihread .. 
Th.~ air nozzle slieu.:ua be inspeet.ed eael:l. week and olea.nV)d 
ilq. the same mann.er atJ t:tle spinner clip wb.e.n. ne.oes:sary., !!his 
nli).Zzle tts1llal.ly requ.ir:es cleaning eve~t month. Mol'e· 1"req:uen1{ 
&:leanings Will ~esu:tt ifl 1lEI.¢l'easea effieie-n¢T. Bef(')re "tin~ 
l;)eginnin~ Q;f eaon heatfag .season the oi.l burnett gea.l.' box $holti.d.' 
~~a filled. 1d th Jilti,m'b~~ 5.0 e.r 60 autornotive e~g~n~ 11>il.. Eaeh 
yt~ar a new set ef vee belts als.0 e.hauld 'be installe«.. 'rb.ese 
b~1l1s shoWJ,t[ ~e· 1tast.a1l~d even 'bh~~gla the $ld ~~11h1 appfi!ai! ~n 
g(JIC!)iit q(l)nd..t tt.w~. 
Va.p~~'$1iB.I:li .e.. ~t s d~-v.i~ ~ ~a placed. 11\l t~e ei tr gas 11;fl.$ 
$lli ~-~dfli:r t~ t~rJ!l off a);.). JJ>0Wet· to Vlae. 'b<1>ite~· in th~ $VSla:.'fi th$ 
ge~.a. e~pp!L'y ahaiAd b~ '-nt~nu:ptea. ·'Jlli,e a.~oB,lt~ed all ~~,na tb~.· 
bll.t~~!9~ .ts .~grd.t·ea b~ a tlame (f);f ~!.tr ga.a-.. '.!?he aitr .gaf! ts 
1@~~ tie,d ~y-' an al$~tx-1e spark. A. vf/#1!:'( h$..za.~u,s ¢(!t!i!di tiJ:>tt- Qa~ 
dE~vei&JP ,lf t-he ~l$.~tri.,~al 1.gtd.t1<hn is al1¢wed '\ic:J op~~a1te ~tho;.. 
:cifL\t at'): atieq.~41ie @l:tS tla.me. i'h~ v.al)o~st~t is pla~~~ t~ ·th$ ~11\l.e 
·t~~ ~e,d~e e 'f41! e: hata.rd. 
li"pn~ .'Bton~ oa,):>l& 00~.eot19.t'l•.o,;.- Tb.,e fQ~~ p;r~~- ;pl.ttg .¢(i)J:l"'" 
JilE~oted t~ tlae a,~e>-l1ed. ~.~t?l.e is a sat~1t aevl~eiit.. ·ne plu.g 1.s 
a:nrra.lar;ed:. 80 a.a ·1Jo Jll8Jt&. ,1;~ i111p0s$1l;)le t~ SldJll open the· ~~el' 
w.~L ~hs~t tire't! (i)penlng th.E:j ~l~¢.-t;r:.l~al ei,.r¢~~ t'. ~;r~.f.l~ eWin$1;~ . 
·the bu.1"ae.r ()titi rt~t ''th~ 'ti;Qi.l.e-p ~h.~'1;1J..d :t.i,rs.t tVJ.x>n ~tt 'bh~ man~al.l1 
~:J?·e~$.ted awt"te1.\l1 ~tn ''t!h~ e.l!!r~itrt~al _e(i!ttf:l~l. 'lU1e1 ~t.h~~ ea..st 
rt~a~h ~t: ithe l~l~~n~~ .. 
P!>we.r elipl?lf ~o .. -t1:l,e _ bo il.~-1:' and.. 'Pc;lil,ar :P,cn1.se ... ""'"""'' Unus~al.. 
...... ~, ••• , • , .• • • '<••• •" " • • • • • • ••• •"• • •• ··~· •• '• • ' •' , •• • »•' 'l '''·'' •' ' -'•r ', • •• •. - • ' • ., •, • '• • •,•,•' 
pltte~.a.t\:ti~n wa.$ tak.Ee.n. ta ;pr<>vld~ ~ne moil$~ wiJ.h Qint~Pl"'ip\~<l· · 
p~:>we:r a'ti a11. 1t#.ll1~a.. Tht.e i:ast.alla.~i.o~- 1s tn.ad.e in a.~¢-<:rNal.l~e 
w:lth 'bhe Nati~:H~U El~ot·.r~ea.l Cede ana .LaWJi! lt)i" New Rampshtre. 
IJ.lJ!:le ''b$'-l~~ Ja~1:1s-e ~$ -sup;l~ed. wi..iili. ;p¢wer ~"'?qm .a 6.0 ~ell'~;: 2~ 
·v,e>1-~ll0 vG11!,. tou~ ... wi:I'$ 1 11hr~e~p~a.e .EWti'beh. 'l'l'iJ~ $wi t¢h. '-a 
l'~Joated. (l:)i\l tll.e m.a;;tn, panel. n~a~· th~;J el'!),t~att¢f1 t.o ~h~ nia1n lifl1'1la~ 
i:ns~ 'r.h:r.'$1:) !l~}j~~ ei,gllt: wt~~il .a.t).!li ·~ gr~un,a wil"e,. r(laking ~· 
rs 
\fi11'tal at' f~ w1~e.s:~ ~ £r(:)m ilh.ia iir~;iteh, .tn !f);~~eh. l"'igl<l 
ec>~did. t' to the l~G·i:'lel' hott,s~. 'lhe bo!l.ex> ha'l!l,se ·1.1-gb.i ani 
p(>.wer eupp1.y 1$ the only ~i:J?()\11 t 0on.J.iiee);·te.d to "bb:iJB St11i>'Pl-Y·~ 
'lhe 0~n.dui 'b starts a a:t tlae maim swi toli ana ~s in an utt'Prokell: 
wa.te:rpr(:)~f li~e t!?) the bf.ilile:r haas$. The swi1ehill8 1$ $·a 
al~;ranged t~ tlile bsi.ler halli.se ths:t all ot the p!Dwer f'o.r 1the: 
ia.rge s(;>ilel-.t the iigb:M.ng., the sltl$ll b>oil$l":t ana 1tl\l..e va.~t).-.m 
P't1I11P · :Ls e.e)ntae¢teli 'fie th~ same sou~~~ ef ela()tPi.Qal elu;l:Pg( ~ 
ruLl un.neG.eki'S$:~ ~ses lia11e lbe~n e.l1min~tedi ana y-et. all li.nes 
aJ~~ p~~te'oted from .eve.~1<lad.. lfhe ltlatti swt.iich u theo boil.e~ 
lilt>Us~ 1$ ll.t!i>'ti fused"' This sw!toh 1e t<U" the purp0ee ~t epen.ing 
tlae oi~~~tt.. Wllla t't11;4ee !tie pxoo1e~11 the· line al'e !i)n th~ .tnait-1 
swi t~lil'b~al'd i~ 11.b.e main buld1ng nea~ · 1:n~ cafeteria .•. 
S()ur~e o~ :g(,)tr~t- f<l~ la,f?Sepl1~il$~.:~~· Undfiir n,~~mal ~.;p~l'a1i1ng 
~~~n·d.i"tliO>lis the ~e:m,e:ral EleQt:ri~ mapetle e'elltae1Hl:r 1$. $\ltppli$d.. 
wi,tb. pesw~r· t:r~m. the :}e ampe~~ heed.. )~.and ~pera'becll aW!"b~b..-r Th.is 
s·w~ 1ieh 1n ~urs i.e .s~pplJ ... eO.. ·~th p~~rwe-r t~m th~· Uflil.lled maj,n, 
a'lri. tell., 
eh.e0ket.~ 
lla. t.he event Q·f 'l!>!i>i1er Jfa.il$;re. aJ.l !aaes shc;Htld t>.e 
t-a ~1!de:r to oh~0k th,eae· t'l!la e.e tiaeJ" m'IA.~l lge remev~ 
···~ 
ai-1'd ~P,ee.~~d sut~it\e, 'tihe switoll.. tT:m.de:t? ii'tertaln 0eJil.d1 ti.,el!is a 
burnetlt ~ut :tas.e <lfs.tltlet be easur derbetJ"\ied in.. the fi.s·e hex... Many 
tlme$ OTil tlai s. e1retti t :t;h.e Mitltl;EaapQ.llaell<!>-Jl.e:yvell p~o t~.o tol'~lq 
'Will. f$~d baek: eleetit'1ea1 en.al'gy im s~ttieie~t qvtan~!t7 t:o oper-
ate a t~ae teste~ and thti.s pred'tiiee a tnse inditlatd .. sli trh$~. a 
~'Use la ·:oliD'lffl, »'ell~wing the Eli.;re.-nt tro·l,'ll t'h1s panel,, the. p0we~ 
!tJ Q.eli vered tG> tP.e )0 ampere rnanualli.J op~ra~ed sw111oh ld. tllin. 
r~~aoh of the oil 'bu:;rner. TQ avt;i>.id. ~tlE~eeaaaty ftta~·.s 1 1lb,a:t 
c<:1ttld oat:tse t~0uhle and yet at the sam.e time pl';'o-vJde ~o atidi,.,.. 
tjLonal proteQ.tie:>n, the -~se:s 1.a tlaia sw11i~h ha:ve bee]); e11mi-
)l).O.ted. '.['he pawe:r passes tl".om this .swl.teh 'tQ a. J"t~net1tp.n l!>C$>"-· 
Aic this point p.a:rt of the pow.er pa.sees tG the prote(;)i;Ql"elay 
a.tid '4he ~est ot the en.e~N" passes to the Squa:re n magn:ette 
s1nteh... ~he p.ro.t.eeto~elay ope.ra'bes this n;ts.g~et.ie swi 1:i~h~ 'J_lh·~ 
S<Ju.a.~~ .D magnetic swi,t~ p.tt~Y.~.ci.$s ttfil c:rveri~ad pretee~i.(?.)p,. Tlrl..a 
sr!fiteh is us~a ·as a oentae'b nt~er G~XJ.l¥'1 the thel?m.al ove~l(l)ad 
hteatez>s have lDef)n r~ttto#~d.. W'J:len t)l,e II~Agn;e;trio switeh ts ~pen. 
Jal~ powe,r pa.sses to tb.e Qll. b~rna)" lliGtor.J P~wer is available 
a:b all times to. th~ p?Cif~eotor~la~. When. the beil.er_ ~all$ for 
a tire the p.rcrb$crtiore.lt;L.t struts ta ¢:p~ra:be. The eye1e ot this 
r1ela7 haa btH~l4 deserib.ed in ~eta.iJ,_ e~li~r. As ~-PQn iSLa t;he 
p:t'Qpe~ l'$lat is 0)-i!)s~c!it:>. the pr~teet<li.Pela.y, '-ti ln tnl:rn ~loses 
t:Jn.~ Squ~re D ina~etie switch.. As SC!)<l)n as thi.e swi 'teh is 
clf)~ed; e1eetri¢a1 (lll.e~Y, is :f'l'ee 'to flow te lihe main th~ee­
pJEtase o11 barne.P nt()te~ .. 
l::f' any wtres a;re :reme't~d ,~n, any aw1 'V,¢:q~' magn.et,ie or Bla.E,U:alt 
oove:t'"ed by aeeideat 'tthat an extr~mQlt hazardo~s ¢e'a.d! ti.QP. Qan; 
en.s-t if eeriain Wl.l'e'a ax-e sllga·jj:t,y· 1lil'b"raha.n.g~. 1'his ¢~n.-.. 
<lit"-0n ¢all exist even thQ\'lgh. the o.il lourJt~,ep l!'Qtaves in the 
p,;ropeli" (liireot~oti and t~m a.:u Q.u.tw-ard a.p])eaz;anees the o.il bu.t-nell' 
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011~e~ates n(:)rmall1. 
ln tollolfing the. pewe:r- ei);'ottit tQ t:b:e bo~leX', 1 ~ will be 
n!lt't»ed the :powe:r- passes th:Pe.tigb. (l.)ne G~meral Eleetrie .magnetic 
s~ri'bell a.nd Q.ne sq~are D magnetic swi'tien. The h:old.il\lg eoi.l in, 
tl:1.e Sqttare D sw!toh re~eives ita e).ectpic.H:tl energy b¥ wa:y at. 
the p.~o. teeterelay. T.he. GeJ<l.eral Elee1irie maga.etie. aw1 teh. loeated 
~n the right..-band side of the PQilet" ll<!.n~ae near the 'baek o:t the 
:PG>il.er reoei.ve.s its electrical. energy f~:1? its holding e~U by 
e W~LY G:f' one ot the Meree.id switeb.ea t;;on:rte¢ted to the oa11.e~. 
'rhi.a &enera.l. El.eotrie. .i!nrl.toh .a:ad the controlling Mel:'eeid swiieh 
m~tf 'be ct)al1ed ma!:lta:r a'Utoma t14 aw;t te:b.$8 .. 
:rn the event ot tetal ra11are of all other e0atrol.s these 
mlG CG:O.~Nl.a w111 st0p the td.l bur.ne;rt 'before damage ¢.an. F9SU1 t. 
Tilis General !.Zleetri~ sw111ch is equipped. W11lh thermal heaters 
wl1lch wll'l open tne eirQill t ~n the tlaee f!>f low VGltage, lllat(l):r 
c:>'~rerload; 0r a locked. rotmr. 
Master l~erooid. sa~~tr awitoh~-..- ,All. awit0hee 1ft th the. ex ... 
¢J~t1~.n af this sw11teh have been eove*"ad hel?et~~Pt'ol'e. This 
sl,i.toh. is located pn tlle r.!ght-halld s.ide o.t th~ be;jiler. Tw(E) 
M1erooid trw1tones a~e 1-c:>C!a'ted on this side ®t the lDeil.er. i,t'ne 
t1~ction at the 1e1t switch has been covered in detail eaJtl.iew. 
TJO,e Mereoid swi ten ~qw ~der e®nsid.ej:>a.tl.t>~ is 10catea en tn.e 
.r~L,ght as a person atan:(Jl.s l(l)sltip,g at the twe Mere<:>id sw::t tches 
~lP. th~ aide ef tb.J~ bQiler. '.Fhe Pight-ha..a.d sn ten $pe:rates the 
Jn,;agnetie hoiaiB.g coil ln the G~~e:ral lnlee t~io magnetl.e sw~.teh 
o.J:it t.he switchboa~; wh~re t;he pGwe:r;. ente;rs 't!h~ boiler· ~crl:l:sfl'~. 
!l'lllis M~X'oe>id Piteh ehodd. ae set: lal.ghe1: than all o1!h~:r;.; t~m....,· 
pe~vatU)te ~ent.rql ew11i¢Ja~$. 'l?lte W~Titeh ~.d.er all •(;)~d1~a;r;o.f 
e~.~o.\llllatan~ea al;ws.ys ea~.!i"ies ~ eu~rent t~ i.ht:~ 111agne.~l~ swi ~,0a .. 
Tl:l~e ¢nly tlllle thi,s contnl is f;ftt]>posed t~ l?reak the ei::reuit 
I . . . 
a,Qtd ;rel~Jaa• th(;. G~~$:l;'"al Eti.~etsr.i.~ ~ae;netio aw.11eh is. lm t!m,e 
0:1' e.me~gen.$y1 when ttJ>r ao:m~ reaso.n 't>ll.e 'QQ1l~r d~rv-el~wa an 
\1Dt~stia!lly high 'tempe.•ra:tu~e ~r. ;p.r~ssu~.. ne G.ei:ie.ral lilleetr!¢ 
sl!ri:teh umilet all Uoit.'it!.al ~pe.rat;j.'f.ig eeaG.l t.ie>.na sh.~Ul.d l!'etn8;1.n.. 
el.~sed. •wnte l;rw-1tab ltlaf ~pe~at;~ a"b a tempepa,tU,~e ae high as 
~4,o degPea·s tab.Penb..~A.t. 
Oh8.Jlg:itt,et ".tl~a.?l.I;ter .. ~Qad_ ~rom ~ar~e. to small. 'boi~e.;t'-~·~ .... In 
(;>"lida!D t~Q piek U.;p ~he heani,n,g l~a.d ld.'th th.e small b~iler 'tln.$ 
pr·o~ed~e listed b~l(:)W sh.ov..ld b·$ f~l;;t0w.ecli! 
1. l.I'1:.tl?n o..tt· tha ma~ll.allir opera1H~i srl teh l'fi thla r~aeh Gf 
the la~$ oil ~1:1~~~:.. 
H... Tll;J;'n @:!1:' 'thEJ .tntUltiallY' !t)pe~aiiecl :awiteh whleh sl!lppl~e.$ 
~$ large bo.~l$r wt 'bla -p~wel:"11 'J.'fd-:s sw1 'Uch !a: Just 
'P·~l.Qw the ~~~:ra1 Eleetri~ ntagna'tiie aw.i teh e.n." ~he main 
tlWi.teh'bear.&. irt,. th.e 'bo.i:ler hous.e. The sw~:t¢-h. should b~ 
1~eke:d .in .an ott po .. si.tion. w1th.. IlL p$;d.ltt>ek. A t.ag sho:~ld: 
'Pe pl~i'H~d GA this .$WL ~~h il+i1¢a1iUg vh;r» •ne1!1:, ana wll.Q 
lt\ll:t'ned ett ·tine ~Ul. bo11er.,, and 1$he whe~eaJ:~ou.~;a st: th~ 
key. 
3. Chal;:lge t'J:Ie var;)'l:l,~tn pump i.n the: l:>a.aemei\t f~m inte~m,i t'tier.rtt 
a:p·~~tion. t·o (;l0ntin111:o~.s ()pe;rati0n. !rhts elilaa.ge Q'~et 
'P~ ma.Cie t~om tlil,~ boiler ll,q~s~.. A switch a:m.. '\the :p~ 
·.~1\l the lilasemen'ti muJ.r'fi n·~ ehang(a~. tnstJ?U~'b1.e.p,·s :to~ 
m~g this .ena~ge ~ll be f¢und o:A t.he p~. 
It. war.m. oft tl'l~ valve that eo~t~ls the w.at.eP li'er~'ilt,r,n ta 
~h(\l la;rge boiJ.;er.. 'l'hi~ valve ~s lGO'ated ~n ·the lef't-~ 
h~ti . s~.a~ at tl'le bo1l.e~.1. 14ear the. tlQol:'. !t 1 s l!).ea t~d 
apl)x>GJd·uw,tely s.erv\!)n teev :.rom tt];l,e fr(c)rtt 0t the oo.~ler. 
It- 1-.s· ve.1/Y '-mp0?VAA t that. this valve be tnnl.e<i oom,.,_ 
~l~tely (!)ff., 
·5. T.urn t:>:n. the ·valva 'b~v sttpp;t,tes the re'ti~rn wat.e,l' to- the 
sm~ll boi,l.e~ .•. 
6 .. h~ crrt~ th~ la.rge a!~--:ineb. "taive loeat~d 'fieQ the ;Fc:Hil:f: 
at the boi,:ler h,()l!lae, 'l'his val.v~ s1a~.ta f!>.tt the aU,]>ptr 
liae f.$'Qnt the m,a3,:n. \;)oil~~.. 'fli;J.e Yal'Ve shotll<it be Q~o ae·€1 
as t1gh~ as e.qnyel\11e~rfi~ a sl.igh,t leak lllll de t!J;C!) hann. 
]'. Oll.e9k the ta~ve on the top of tll~ amall bell~r tlaai 
allows the. PJ'fie·g t:r~m t,h,tj 'QQ~le.~ tt) tl<:>w ililt$ 1hE> main 
steaxn u~.·~ Wh1e ·valvi:i nutt ~e apen~ b~1! it· ~h0'Uld, b~· 
in..ape.~ted to :ma,k$ a~~~ 
a. Ope-n th.e. t,W(\) val'V'f:l$ e:lo:$1ng '$f~ ~he •at~w ltl 'tihe sight 
g'laes qtl.. tlle $tilB.U s<a~le.z-·~ 'l'li$ b01le:r Wlll J)l."Q·'l»abl.r 
};)ec t111E;fd. w!tb. wa:tte~ fa~ abevE:f the eight gattg~. 
9 .. Draw of:f t~pugb the valve at the bot't·{:)m C!ff 'the b~ile~ 
$.n adeq,ua~e <ltta.lit~ty et wa..t$~ 1:1Q lower ·th.$ vat.e~ l~vel. 
$0 
;ta t:he liitd.le~ t~ the 'b.ottttG>m 0t ·the $ight g,a~g~.. Aii 
1fids )?Q!nt th.e a.~temat1e f~ej, wat~r Q,eliJ.~~l .sb::~'tl:ld 
$'ta;r;rt 'tQ :teed we;t~:r; i.n~~ ''\fhe w~~l~t'~ 
to .. !1 ~he t~ed. wa1e~ e$n'!'iJSf4Jl dc:>ea tJ.$1 ~:bu~ t.o. fill. 11M 
b$1-l.e;r a:t"~$~ ec;~:mple1iltnw; "ll>eratiQJ.l. nl!n!ber. nim.tl, e~•·~ 
the. fres:h. •ale~ lin~~: :f~eMng tae· 1'etad wa.1er· ee~t~l .. 
ll'l\e valv? 1,n; the :f~~ill~ wa$e~ 'l..t~.e a~i'Ud ~~ ~:W~lil·~ f,b.e 
bei'ler shQttl<i be ti.lled With. water t1ntil the sight 
glass is appro)timatelr Q~a ~i~a Ml.. 
11,. Close the· .sw:11nah, mark'~d s~ll boil.e~. lt i1ha stEJa:tn 
pX"EHHf~r~ is be1(:)W 'tb::l.'ee p~UJ.tii$~ the oontrQla, :en 'bh~ 
. small bQ~le~ slaeuld be ln a ;p~sit·~on t(!) s1ar1t th.e <:;11 
bt\l"rter at enee. !! the oil b.u.rne.~· dQtas lii.ot stat't; 
push th~ reset' bl:tif\i.<:?h, ~li tlae st.aek central. If 'bh$ 
e11 btt~~U! s:t111 :f~j,.ls t@ sli:art.l m.aka sttre pGW"e.r i.s 
a'YailabJ..e 111 'bh$ sw! tic:)h, ~$te:P~e·d te in item 11. 'l'hi~ 
cr>11 btl~~~ is .a.: ~a);'ge size 'milt':lil.ar· ot the ~atne t.yp~: 
~sed te.li' d.omeati~ lae.ati:ag and sbo'!Ud e.e ae:MtGed 1.tn$ 
.same aa anY domes'tie ~e.1r. 'l'he pr$a.s'l1Pe at th~ .oil 
plliilp et t:his l:nt~:ep sheU.ld be lOo pounds. 
12. Reeheok the !.olJe..lng bet~!l?.e le~Ying it ~e b0 .. 11e:r ia 
t(;) be ·u.sed :for: eme~gen.e.y heat,ing.. lDraw ot-t some 9!' 
'bh~ wate~ ~ the boiler tG .d.et:e:;mn1~e if t1la e()unbln$-~· 
tion feaa; wate;r e.on.t11ol. and low-llatieP cut~f::f w~ll 
st0p 'bhe e11 ba~e~. The 'b~mti.e:r,> shoU.:la .stop .and. stall'~ 
!.J!J, a tew ll1~r:l~:t.$s a:tt~l' 'Jihe Atl~C:ltna.tie teed we.~ el' et;>n_... 
t~]:. Juts. tlUe.d th.~ 'b>allel" t() thfl pr0-p~1- wat~» l.ev~1 ... 
tt mat· 'bak$ ~n;e it(i) f'(I)'Ul" m~a.utea f~:r.". the oe>Jtler tG 
eta.rt af~er t.h:~ wa~l1ll' in the 'b0tl~~ Ji'ea~'hea the pmpeP 
level as i~lli¢.ate<l bJ the)' ~lght glaa$.. The delayed 
!!tta.:rt1ng s.e ~~a~ 1 s ¢$itt$e.d my th~ ata()k qo~ t~ol and t~· 
normal.~ Be.!o.~e le.arvi~~ tb,e: 'lao·ilE!Jt- make sur~ bc:>tp th~ 
l.~w-w:ater o)4.t~!f and aut~mat.ie ~~e.d. wate~ eont,ti'Gl al'S 
cworJtkipg pr0pe;rlr~ 
13~. lt !'fi ~.~ nee.etilaa;ry t<il use th$ l!lmall polls~ :f'(i):r eme:r. ... 
gene.f hea:'tqi~g a~d the 1H~tnpe~atu~e is b~JA>w eo <legr~es. 
·~~ may ~all P:~l~W ~Q ~~g~.~~s: :f'ah;pel.lb.@~ ~ bef~l:'e nJ,o~lng;; 
tlhe at~alli su:ppl.t to 'bhe· weldJ.t:1.g sh<))p sl'!PUld be ~u~ed 
~t,t. The val;ve ~n 'bhis st~am; supply 11~e ls 1.t;~, tla(t 
.e.afeti~I."i:a., l:f' the st\lppl:.f :!::;>.f st~ara l$ e~.t G>tf f.~m "this. 
b>;~J:Jld.i.ng.; t'ne water ":P1:pe to th..is 1:>11ilell~g ~ho'lll.a b~ 
d.::rain~il~ Wha v~lv~ o~ tb.e; wat:e:w lin~ ~s al$.<:> in 1ih$ 
~at~t~rta~ :t·n e:lttli"em.el.t .¢¢1d WE.lta.the:r! all wa t~~ tn \h~ 
que~ohtns .· t:a.nke a..Rd fir.~ la11~ket s sla~tf1;1<.1 be ~~m~.V$(l~ 
It the temper~t~e' ~ s. at ~e.~· o:r is eJtpe¢~e.a ti'J1 fall 
be1GW zt)'r.Q d~r!.~g 'trne night, it. is. aeQeaaaJ:>y t$ de:.-
<:t~ea.1~~ t~a se~t-ing.~. Q!l, a1.1 tbe:nn~~;jtJ'ats V.o a nd.ni~!· 
Tli.e e'\i$$111 ~aa.iaiHlr in the sto¢k. ~om ~d in -tin~ seee.nlit 
tla@r ~QX'~ld.eP sh~li.ld al.$0 be· 't~.r,ned ~'If. !heu~e a~eliS 
have. adet;~;~a.$e h~~t ~e~age ·~~ p.r<tve.nt da.JiJ.ag~: ~~-
f'·z..ee~~ng.;_ ln. v~rt ¢<:)1€1, wea;t:4er lt is a.avl~able t.o 
dE!o'r<:Htse the amo-u.t!l.t ~t radia.tlen in the ·aliiiomebive I . - . . . . . . . . . . ' . . . 
sn0:P an~ in; th¢· e~tet~~~a. ~he am.<;rut:tt or ~a.diatien 
ln ~hese ~ognta ~a¥'1. 't>-~ 1:edttoed bt ~-ur~l\l!?;' ott· tht 
awi tell eon.n~~ted tO. the u,n1i h-~a1~~s. P0'· n-~11 ~r-1~ 
¢:lt al;t. ·tJ;J.$ Wi1,t healie"Ps er a tr$e:ze-;.~p· wUl ~es~l.:b". 
$.he tamaii 'bo~ie;v -~Q~a J\lct?t ha:ve au~'fiel.e~t J1~a1t1ng 
.eapa,();l ty te hea1.i 1$h~ soh¢ol i'G>r n.~;rmal pp~·~at~o.n.t btl.t 
~il wtJ..l ·~aep .al,l.p.arts Q.f the ~h btti.laillg and. 1ihe. 
aut.9.met!V& ah.V>p W"~ll al;>Qv~ fl"ee.z~r.:lg sv·en 1a ~.._~e~ 
. ~ . 
~ eJD:p e~a t~).t:e s. 
14. :It tl:),ey a~mU1 ~eil.e.~ 1s 11.a.ed. f:e>l" ~~a:tfil'il.gt- t-he tt1.el e:il 
a~ppl.t ~:t ll'~m.b.e~ We> ~~a..ee (;).j.l liJUiiJt be. ehe~keci twj..¢(ll 
~·vel't ~4 M·u~s ~ 'l?..lie. oil bu~~r i:tl thia l:n:r)j;lt)~ will 
-~o.n,s\11,l'i1e P,Qj gal:lotts <?f: fuel ev·e~y 24 .h,s~r·s: ~ Th$ ~el. 
~!l ~pplY'-~all bet maintaia~d ad~~a'te a~ all 11tn.$.s. bt 
t'-l,l.lrtg th.$ R?O~ga.l:ton. tank b.etween fo~:r. Mc!L !iva 
e 'Q).o·¢lt :tn the. a:,tii~:F.W,.¢0-P. ana h.a;vlng ~:~ ~$!11led. be.;. 
tween, e~ght: .an9. nl:n~ .¢)' ¢lt>¢k ~n the llit:>.l"hJ.~.g .. 
l.5 ~· Wh~ tu.;el ~il i'er if#h$ $tnal,1 ~o!.1~:r· l.a 11c:1~allt s14.pp1;1$d 
bf a 'tendo~: o'bll$1"' v~ the v.etld9r s~wPlYi~g th~ e'-l 
tG~- the l"$-~g:e boi.lel'.. 't'he~s i.e .l;..sually in 'bh~· m~n 
Q>:ffi~e a 'P~~haJae (}).~~a~; laa~$.d. or tne stat_:~ pl\l,~elaa$~· 
t:o:g ag~li'b.~ ct'l>·v.$;ri~g- 1000 gallon. a Qt 1tl11s ~EJ.l ~ ThJ' 
;euel alilou1Q.. b~ p\l~chased, t'lr'otrl. the vep;d.~~ named ~-m, th!a 
g' 
I>'~:t'e.l:u;tse. q:rde:r.. l:n 'fi.;p.~ ~V'$tfv ilhts PEt~:s~~ .(:'tatiln.tf>v ·p~-
vid.t:J aati.~fa~'bo~ aervlee~ the tt1J~l oil. llla'1 b~ Pti..i",.., 
¢h$,S:$d f,t'c:Jtn any deai~:r Vh~t 'rill p~0Yllie .Eta.:tisj;'a~'U'·eley" 
et;~rtl,~.~, 
f.HlAP 'fiR ;riX 
•o:aw ~N ~E 'l'EAOfi!NG OF ~U tJNIT 
'l~ w~.a~klng vh~ t1~1t 
Pre111lli1l.;t~l e;gla,na~l?:,~ .. ~a <i.lre~_tions ....... ~. W~e ~lt·t 0a ~lee-. 
1il'iQ1 tt Cl1plilned w-1 th a iri.s1 'b l'~· t!rle aeh.@(i)l, •· a 'b:(!)!.l~t,; x-~o1Il., li·$'5 
tlull: ~~.eot;rleal. eqttiplll$flfi ~<i>n.tr6Ullf);g 'bhe ~~r~ Q;pel's.,ie:n, ana t1x-~ 
e i~g Qf tnt"? P~~)l.$p 1Jta~ $lt!)l.a1lH;El. Th.e ¢'9tnpl$'te ~p$ratiQ.m., G{ th$. 
s;y's'I:H~nJi was ala~ d.eUiea$'bl?a'l?-~4. ~he. s'trlitdem;ts Wel'e e:t:t¢-Qilrag$9: t0 
aak qu~at~QXIJ,a,~ 'bhay til$(!) ~mple~ed. 'the ~~~U,al SftlCi1 and, Q;Cl),;;. 
ti:v.itY gu,id$ l'i:lililf)· ;in t~~ 'b.a.Ue:~ ~~0n1. :By e()mp1eti.ng the g111~de 
while it.l the 'P$'l'l,~:rt t'eGJ:n at:>nt:$. Ei.i:tt.1~lil1rt wa~a ~nQoutrbeltec:i !.n · 
wr.~ ti.lligi bti~ 'Uhet we~~ abl.e i;t(i); aee th·e,; e·q;uiptn~at, e~ ~lba$ne l.'t. 
g,elinG>~s'b~ated tPJ.~.s· qlP-'ti.alfll'~.g f3,);'.tr1J'lland intG..~$~$l!l.. ApJPrQJd-. 
tna:be.ly on~ h¢:'f:l.p wa~: r~<lU:F$d to. ¢o.mpla·'be the Vd.a:~t. 
At~t$.-t' ~a''ti~~!P.g ~Q tj)i~ ~1e¢t~¢ a~_c;.P ot 1he g~:ae).'al st~c:lf 
an.<:t a¢td.'Vi'tiy gU.ia~ we.~ maae av~d.l~ble. to tl;a.e at.u.et~nts:. ~e' 
~rtw%~nt.s w$re. 8.l1Qli~ 10 nr1tttt1l.~s il'l whi('}h te le:(!)lt t71'&.~ the 
suJLd.e aniil. ask qu$.~ft:lQ~~.. ~net W$~~ advised tha't the n1.1 ao:u14. 
b~ ,s:'bal1'·1T$.d at. ant p$1nt wh~re 'bk~t t's1~ t.ha inst~Gli~tl. w~~cit 
be mt~>.~ti 1aelptul to. t:h:~m. 'l'be1' Wfi~$' a.l$0 a..~vi,a-.ea ~-~ w~lillCi iaot' 
be aceeH;saa:.r;r t'ol? ~y~l?f¢)ilS tQ atu.ay ev~tt re:.:teranoe e;tv·$J:.l 'l.n ~h~ 
a1ittd1 a.ad ao~bt1 11 gP.j,d~. 
~l?P,l~¢ati,Q~. ot.q tll.~s 1l}:lit~,,_ ·IJZh~ eq,\:l:!pment. :reqllil~~d ~!;) 
acleq~a~ely pl?es~nt i?hia tmA.t, ~ven te a GOD1paratlvely< small 
Glasa of: f:t?c:>Ili f:i~tee~ ·~o.· twenty st~O.enteh wo1!11d. be :ao e~et:t.,. 
~idLve ~'t111zil'ilg el'd.uaarw laher9.to»r p~(;}titdill?e tha'tf tla~ ectJa~ 
W~>Ulli b·e p~tl>i1tlv.e. Wh~ $:ar.rte s~'buati<!>ll ap)i>U$$ t~ nra.nt tUli'\is 
of inatru.ct!~n #.n. the teelJilrl.ieal eleetl?ieal f!sid." 'Xh1a nit~r. 
t.h~r~rto~e J.~rni,ted tlie.. app.li~e.a~.~n G~t the ta;ni t to ·u~ memt:Je,r.s 
tb$ ~l.aea were complet;:ng the ~~t, s'~V'iu•al e'tib.e,P groups, usu~ 
ally n~n±'t7~Ping ~Q x>er' g~~, ·~-l'e engased. iP- ~:~tn1Jj)let1n~ ~1ib.e~ 
tu~:1'~S.. lt !s ~ollltll¢n pra¢·tiee ff):J'· a t~ad.es:rnan. te ha-va a h~lp~,r •. 
Tll1.s p:~a~ti~e hEA.s aevel(:)p!id. e~t ~t the qee.eJHii tt ffit having 
a.<)~e@aE:J to b:e1p a ~raftsmal!l lrl-1ib. his 'W<;);t-k... Si~e:e t1i ·~s e.e,liU1l~n 
p)tta..et:i.Qe to have 'tw~ m~~. wo~k tQge'Jihai' ~n tn~ ~l&:Gt_,1~al t~aa.e:, 
'fih.~ p~aeti.oe c:>t having 1m:t;> fG)tUlg Jn.en :Leam "1q':Q;i1e Wfi)l'k.!l\g t:c:>-.., 
g1$the~ ~n seh~·el ls a Jlla't.u.~a..'J. M'Y:ts-i.oR ;CQ:r: a elass~ 'rhe s'ttl.~ 
di&Jats W$P.til g1ven .an .<o.ppo~)tu,ni ty 'bo p<:)o1 atild sbar~· th@ir kr.lowl~ 
eiig" as 1ihfilY p:'P0~$t:lli~c1 with tb,e 't11tl.!t.. ~h~y w~:re -~neotJ,l?agli'<t t(r). 
·r1sad ditte~ent re,:rerenees alii<;\ 1ihen p(l)el atld aha.)?e 'thei,r knt!lwl'""· 
ed.g~~ 'l'h~ir ·skills we:re p<;>~led wMl~ w1~lng ana. testd.lilg the 
Oir>tit'rel s·;rstem of the bl.tt."ll,el? am.d b.oilceP.. ':PWS. at.~d~nt~ we,r~ 
~t1-oo'P.P.agei 'fie WQ~Ji t(il:getne~ tUll't~l the 1:1~111 wa..$ .e:<1>mpl.t)'ti.e<i.. !he 
frtu,den"tt~ are n.~·t pe~:tni1it·~ to wo:l'k. toge11la~JJ' 0veli' a 'l~ng :period 
o:t t:tm,e as this mtghii lla'Va a..evel~ped o~iq~es~ It 1e 'bb:a iliJ+· 
strue~~·r' s :ttespct>r.1 .. e1.bili ty t.e eee that tne. staG1en1ia ehaage 
ia .an: iJt~po:MiaJl.'t asptlet ¢'$ taicrH1ern E}aa¢at:1()1!1. A~~ae. fr<>m. ·uiae 
(lesi~abla S.Q.e,i!)l:(:)gieal and, payoh~l~g1eaJ., aapeeta Q;f ~JA.i.s ~ilil.d 
ot~ ·teaehlng.j, tlil.e .atud<an.ts &ng$ge<i ln. tll.ia u,n~~ a~e ;p~a~nlng· t'$ 
bElf· rttt'!ltre e.lae~l?ied . e..~attantel.1. Af~.et' leaY!ilg s~laeQl thet arf1' 
ge~~1~ vb bave 11~ w~rk with peopl~. ~ll~~,r a.'};).il1.tr. t~ 1!1.:0 tal.~ 
~.r mak~ t.ne ditte:t-e-ne~ l?etw~~n, au,~.~f3$s o.r ;t'$-!l.ttl;'.Q a.s a t'l:"aites-,.,. 
tn$~ ~~ as a $~tn1p~~t'e.~S.!s:~al ·w~:pk,e~·~ 
'R!1Wol"'t on . ~.:te}l:;J.;ievell1Ei!nt .tE)St' ..-·.,pstl;'11 A~.,..._, This 1)es.t etensi~Pt.~d 
•• -,- • 0 n- • ,., •• • j,~ •• ·"'',"'C .. .-.. ,,,' :'• '••>'o,' ••-''• ' '•,•'•' ''•' ', '" :• ' ' 0 ' '•-• •' ,-.' '••'• •' 
o .. :f' lO$ q~es'ti1Qns. Whe 1-t~:t ·wa.a ag.~i~!ste:rea at the: beg!•lill1ip,g 
and. at -nne e:a~ o.t the ~;;..'b. Al''tf.er the pX'$~est .ktt<i ~$en .~0».~ 
Withe 'lit 
-· . '·. ·. 
'lhe stud.en~ uc:riW'lt:liig the r.~.alll11Ja h~ o:b=b.~in$.d. on. 'till~ "test, ~aeh 
ques~ttnl wh1:..oh )!1,~ ta~l~a weu;l dis~~$$.'~~"' ~ec ~~it$~· t'Grana th;a..t. 
't'~~~ ~1!teeti.ona i~el11t:~t1d. !...n.. tne 'te$1 w~~e 1n.e$~~eq~lT ~~kf)d h1 
!AQ~~ th~ ·BO :wex-o.e.nt o·t ~1le ;e'ti\l.d$~ts 'tak:1.ng th~ ~es.tt, $1'$tt 
l'mtt~.gh tl:;l.e· Jil.t:o;et~n1ts ltn~w the ~$lti:'e~t ~taSlWe't-.; Th$ El:r'::r;-Qli' was 
~Gnsl~rijently Iilitclle;t aa th~ s:tud.$.n'\ia d!~ n.(l1.'t tmdeJ?st,an,d. tke. Gl\:t~~ 
t1.eJ). heB.aU$.~ ~t tP.~ li"c:>1;'¢i!.t1g" f;fa;f3·$.$. .~~s;1U .. 0Ji~ mu~1t be .t:teW'.~riM 
'f:l~f~$:r?;EiJ· t}:l..~ ~tai'\t is· t.augb;i; n,e:x:t 1~)?. ne ~al'ilg~ (;)f SOG~e . .$ <i>Jll 
an:y 1ses~ .i~ alw$-y~ of 1n.·'tf3.:rest~ ·~a 'b:i.f5lt~s'fj set;>tte e'b~ain.Q.Et 
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aii~d 'the lowest ~eo,re ~lrrti~tned. •~s f)$.; 
:!t !s !ntpos:sible to Jt~.d.ge the "P~st ·tl.l,Q~ the ran.ge $! 
s~~o);'es. MMy s~uden.ts se¢l'Ug high,· ·o~ the: ppe.tes.t .have :fol--· 
lcrwea the developmen;iJ ~t the "mock~l1pfl 0.f the industrial (it11 
' . 
bttrning boi.:ter o'\i"e~ a pf¥r~(:)ci q£ A!>Pl1~ 1fr.l.an :rou~ tnPntha.· '!'W(.) 
<>:1r the a~udEm.t~? s(lori,ng V~Y?'f P.igll Pl!Ve worked with the atttbo» 
m~ll!l;y houx-a at'ter t'e~ulaJ;" sehool he~:V$ wnile th~ e.qv.ipm.~n t. was 
be~ing eonstrueted.. Table l wi,ll :1ll't:ist.Pa.te the wid.e l:"allgt; '--n 
s~).G>.z-es and gr~a-t var1.at1o.xa in .gl'QW~-~ 
'l'!tl:>le 1~. S'Wf:IInart ot th~ 80~1'-e.$ and Galn. Made by t~e, s-u:~da'n.ts 
· ¢~n ·;pretesi! a:tad Flnal Tes-tv · 
~epC?:rt ?~ ~~~~~v~me:n,.~ t·e~t ~ :ga~t B~-- 'ilfuis ~eat oonsiatel 
~.jr: · .~0 qu.e:ation$,. Th~ a1iudents w~r~ al-1~w$d. 't1!:\l u.se ea.'tial~gs ~Q 
' .. 
qttestiom. ear:n-i~d a p®il111 iVall,ue Qf ;, it aii were ana"W"e~ed (')ar-· 
ret\)illy a .seo;ra ()):t ioo ltt¢1~1d be rnaa~. ~e leweat $~~1"~ was !K5, 
an.d tb,e highest a~or<e waa 'lOG:. sev~n QU.t 0t 11 $kdan'hs a¢07!eCL 
.. 
lbe'r~ '.Fhe stu.dents eompJ..etttH~: this tmi.t wili be gra.d:nat1:t:Jg f:l"ti>rn 
. . ' li ·~ '. : 
seho<:1l within :rotU' week~~ The wri11~.r ~a well p.l$aeecl with tne 
results ~btained. on this t$*lt; to.r it clee.riy indi¢a."fi.es t~t a 
la~ge pel'e~trtage t1f' tib.e c::t.as.s a;re n¢'W J>~epal'ed tC!I se1.et;l1:t the 
p.r•ope%:' el.e¢1tr.i.eal m~nt~·l .eq\\ttpJne~l t.$ e]>·e~at~ a lil>w~p:re~snre 
e>,.~l--t'!~ed stes.tn ba.iler.. The '\i~s'ti was d~J.'t'l,etU:b tc;J. ·eox-:r·ee.ti af! 
"~: sotne cases as many as tefl diffa~·~nt anerwe:vs. a®u.ld. have beel\ 
g1..v-en; yet all 'bhe .an~w'e~s e<?~l1lti .ha:ve. l.ll.eEUl.. ~o~~ee~. Far · e.xample1 
the ans1feli' to qua~t1~1!1 ;LO whio:la l?~a<lts ae. ;t((}l)J1W£H a d.evi.ee ta 
open the elEl~t;ri{}al eiwe.ui 1t when thi9 water l:n EU1. indnst-)11'-a.J.. 
boiler l:>eeo:m~s ta!l) 1o1f:t eeulQ.. f<lave b~en, a~awared ~ mB.Jl.f 'Wayae;. 
~e. lder~~id. C9rpC:>"t"at!Qn, lib.e :tn.nnea~o!i.is~l!Ioneyweli Ragula~Pl.' 
0.¢1illpaR.Y;.: and. th.e ~eD¢miltll. a.l'i),d. M11le;r l'.n<3 •.. all· make s~v~~l 
m~1dels .q:f ~on'tJ.rr;>.ls the1t w.ill :tultill the ~eq~lreme~rts '0.1 the 
al::1o¥e questi¢).1~ S.ine.~ th~ ~est!.on.s set, :f!!>~th .in tl'l1s test 
al:~a p:raa1ieal qtte~'ti,i,Qt),S walC;Jh mttsil \}e aa.sw~~ed. by the el..e<b· 
ti•i·~al 1H3ahn,i,Qians very t~q\let).1lY; th.e auth&X' t'e:el.s 1ihet time 
~e~qui:r~a t~ ~P:t-l'ecart the test· is time well !~vested. · 'fhe f.aa'ti 
tl~.at' seven atttdeli).1Ht €>1itt ¢:f a e.la.as of 11 answered eV@.J.7 qw.ea-.. 
·fi,•0il oer.re~'\113'· dc!)EH~ not indicate t-he te~ii is tp~ e~sy". 'The. 
w1~1 te:r' s .o'Qj eet;t:ve nii;~~e was ts p.teaen.:"tf this plaase 0f ilh~ ttn.it; 
t:JG> well tha'b all o.f the. stttd..ents eial.\ an.swer ail ei" the 'i~e$.,.. 
tlons beft:>.J;!'e th(;}Y' co~ple'te the :un11*.. The ma1rtfe;r crt s.e.leettng;, 
ae.rv~ei,.n:g, al:ld ~stallUig eq~ipmen.t, that may liteM th$ QJ.:tte~ 
enc-e b.e~een ltte and deat-h Ga.l.lnQ t )>..e 11a~sh~ with. tla.e idEta 
-t;hs.t a?, 10,. or l5 pe~ee.nt er:ralfr' is riot .!1n_p01J1:iaa1. The~e is 
n;o l.'oo·rn fol' even a sl.!gh'tt e11ror ld:LeJie. the .SEJ.:t'etcy" ot life ana 
prpp~n;ty are inV'ol;ved. 
Tt;te p_~o.lettl o~. Qh$.~1\.!ng a. at~aent.;J.a ]?l'(j~~ess.~;;.. /fhe prog ... , 
ress ot a. silttdent e.~gaged ~·Pi. a m®tptdaisi.ye a~t.ivi'tiy ;requi.:ring 
a. high deg~ee or knewiedge .as we.lJ.. as $kill must be treque:n1i:Lf 
eh~H~ked by the ins'b~W\ict(;)~~ ~~ ~~sti~O:'tJer ¢at'lnot Olepend upon 
·a paper and. :pen.el,~ test in ev:alU.at;tng a stu.de~~·'' s sue~ea$ in ·~ 
This does net mean such tests shoul.d 
. ' - - . ~ .. - , . . . -. -' , . . _, - ·- . ~ - .. ' .. 
be· eliminated but .:rathe:r vlley· sao\ild be s'Uppleme:m.1ted. by otll~r 
$'V'a1Utive d..svie.e.s. thf:l etl..J?f?lt'!Qto irts.truefio)? :IIlttst, (1)t n~ees .... 
si V~"1 obse:rve all stll,d.ents moat ot the ttm.e.;, A wo:ra $t enc~~· 
$.gement q>r o:ri tie:1sm 'PY ~. ale:rtb instlx>l:lc~to:P 1 at tne 1.'1ght ttm.e, 
.may mean the d.;..tt~renee bet-ween su~QtHi'.s. ~r f.a!l:U,re t:o a. sbden.~., 
rn. a,ddit.i0li t(:) an l.n..st.ruQtQr <aenatan..tlt .obsevvtng; tn~ aet1v1.ties 
a stud.:e-nt .1s 6l~g.a,geCi Lti.t h:e: m.n.st plan. a Sy$1:1emati~~ pr&eed.ure 
f'p~ olle¢ld.:ras tb,e s'tn;tctentl$ ]~PQg~~ss~ '!'h11J a.u.thG>J:> has att~mpt.ed 
to d.evele~ st.x on~ek. po~:mt~ tp 'be tl.sed in. eval~at:i)tg a sndent' s 
pl''0g~ess'-' while comp.la'bi;t1l,g th,i.e ttla1tec on.e third af a st:~dent:' s 
ti.nal ~l?a&e will depend U.pt:rn 1fb.ese s·u ¢h~.ck pe1l.1.t$ ., O~e thi:rd 
ot his tin.al ~ad.e will d~pend 'l.llpon.. the .results of a loa ql:l,es-.. 
11i~n ~~.~-false tes'fi.·J am.a ~n.e 1ihi.:r.d will depend 11pon th~ ~esult~ 
of' a 20 qlltestii.Q.i.l 0.pen · eatal.eg e:xand.na.:t.i~n.. 'l'~~ au tho~ !a w$1'1 
90 
a.wz:l~e that eval11atien al:l,oula. 'be as objective aa possible.. new-, 
~'VE,:r ;tt ~ ib:at;rt).ctop 1,s ea:pa'll>l.e o.f teaeh!.ng~. h!s au.bj ecrti!.:v$ 
jl)(ctgmen~ is ot value. tJnleas fitQme o:rit.eria.~ P.oweYe.r.t has b~en 
de'lr~:ileped that oat! be u.aed to a.ssl,st an inst~~isor with hi.s 
st'll~.je<ative JU,dgmtltu,tt hi,s jl)ld!lllet:lt tnS.f de.pell,Q. ilpQP, the £}tate o£ 
h.i1a l:l'reak:f'ast 6~ cu.r.l'Qt s.ta.t.e of phYsi:-eal or men,tal health~. 
Fo:Llowing 1 to some exteni>t the pa~tern l;lsed ~n Jnva!u,a.tiV~-Y . . .... . 
Or;l ti_er1ra... · t~e author has· a1$'b.e.inp·t:ed tQ aiiate. a guiding ]!.:rinei.pl.~ 
.an1:l ·tnen d.e'V'sl'Qp sp~qil'l$. eheok. poi.~'ts.. 13y doing tb.i£l th~ a:ut;l\lo.;r 
'Pelieves his e1l'Pjeetive judgment llats gui.,ded 'b;t' thia e~1te~.1a 't.o 
-~ ;goil'il.V Dt ebj activity. 
eix oheo)t point~/ ....... Wll~:t'~ !L:re six p~tinta. in 'bhis \llili t tb.$.t 
were ¢.onsj.deved as. gomd llJhef)k p.oiilts by the al:i,iil:lor.. They· a~e. 
a :a f() l.lsw.s t 
!.. Si'Ja.'tlement of guiding p~l:naiple-s... :tn order tor today-• s 
stxtdelilt to suoeeecli. ;$.$ a ma$'lie)' m.eehan.to a.i't~~ g:radU;~ 
ation.,; he JI~.'tlst knew hGw to .s~.\ldr and .;I.etU"n to thiiilk 
logically. lie m:u.;st lea.riJ; to gSlth.er :facts a:md. dey~la;p 
a ~apae1 ty fo~' ;prc;,blem s.ol1.tisg.. The tiret p0!14te 
cheeked. in tb~.s l:liil;1. t Wt;lre as ;tallows.: 
a ... flow· ~a.retully- di!IL th~ student st~dy the til1.st 17 
prob1 em.s? 
b:. Was he i:nte~ested A..n the p:rob.:len1s "!' did he akip 
J3ldoope:ratlve- St-u~y ot Seoond.al1t~80h~o1 8"\iand.al;-d.$ 1 J.i,)val:aa'tiV$ .'C1:1C'!te~1a.. Wa.alUngtQtJ:., D.O" ~ 19.50-. · ·· · · · 
'l 
pl"Qb~ema With the idea ot· m.i~l.tli.~iag the W!l)l:'k.!n.., 
volvea? 
o •. Wll~X~a tnves.tlga 'bU1g tha va.~.t.ous. .re:re:ren.e tts werce the 
bot>ks:' itHiexeh'3 ~s~d '? 
d. Wa)je the refex-et1c~a first ae~ed until the desi)"c;td 
1nf'b'I'matio~ "Was f$W!d, ann iihen e:al?efull,r ~~iea? 
e. Were app:ro;p,l"!.ate ne>'\le$ talt.en? 
2~ Stateme~t .~f ~ding p.rineiples. In arder :t'or t~dat''s 
student fio 'be suo$essf\j.i as a teohn.,ioia.n af'te:r: g~adu.,-, 
a:tl<:>ih he must have developed 1ihe $.-b111 ty to e~Hlome 
.aelf'~)edttoatd;ve~ 'l'he studen-t wno has not achieved this 
al:d.li ty Td.~l fiJai. 1 t· Q.iffiou.lt ~0 advance afte~ lea:ving 
aohti>ol., l!'he se¢end. ]).01J;tts oht1ek.ed il'l th1s.~t ·~~e all 
f'oUPws~ 
a. "W"Aile investigat~ng the firs:U 17 problems h~w well 
did 1ibe a.tunent demc:m.st.ra te his a"btli ty to ed.u.~·at;$ 
b,imsel!? 
)1) .. Did b.e eGnstan,tlt d.epe.nd \1:pon th~ inat!'\l;~tor :fl:lr 
ll.elp ar atd he tt tH!i!ek ei~ttt the ~alie.~ tG many p)?o~ 
l~ms? 
o ~· Was his Jaa.gmen.t sa'Ufild (l)r did he gatiht;l' a U1rtile 
in.~pl'rnat.i:an trsm tne :raferenees available a.n.d. piea~ 
tn!s wi tb. im®.~:rao't. iJ).'for.(Ilatielil ga tb.e:red :from ~~ 
p.eliable sou:~eea'l 
3. .5taternen1a a.f guiding priP.o.~:pl.es. A go~d ele ¢'brie~l 
t~ehn'-eiaJ'i. dft)velop~ .~ $.Y:stern.atio a)>preae1a ·~e all.Y' w:inng 
p~blem., A gtl)~d elEHlJt:t'ieal t:eehnio!.an nevel!' ;p~eeeds 
bf blUld t)'$al $im,d. ~z,o~:r.. ):1' ~ t i.e Jileeessa.~;r £er ~11Jl 
~0 proeeed: bf t:r1al and $rl?<f)~, be p:t'Q¢eea.s by an 0 . t'gan~c 
ized, system o.f tt>ial. a:nd eli'~et'.. The thiJ'd poiats. 
~heek.~d in 'th;.s untt wer-e as "fallQWS# 
•· Wllile w!~lng 1lbe eon:t»lJs.l syl3.tem in :p.P0bl~m lg h~• 
wet1l d~€1. tike stm,~~t:lt: dein.(l)~stra:t;e. ni,s abi~1 t.r iii~ r$.aet 
elect·~ica1 sGllemat·i,¢ etreu.l\.'ti$1 
'Q •. Were ~:r.ro:cs h~ld t<> a m11aitn~nt? 
e. D1.d the student s1:iex'b a:t a lagi~.al J>e>int ana tallsw 
the system th~ough t0 ~ l¢gl(!Ull c$J:),el~a1®t:>., or diu 
he .m~u~~:Ly ~n. ttrlre~ t:rem t>n$· p{!)int to an~ifr;J,~r j1:2,et 
bee.~.~i:te the dia.g,rant. 1~aieatea a wire .ahe~ld be mn. 
be'Ween these pli>i~ta? 
d. Did. the rlt'in.e; sy·s:t.e.m. 'b·eeG)tne· mean1·flgftll a.s h.$ ~Qnt-..: 
ple"bed the ~LJ.itr~l S1s1ient Qr ls the srstsm. ll just .~ 
lt!lt ot W~Fe$?tt 
·1+;. sta'b(;tm.~l111i ot ~ai:n,g pPtn-~i])les. A 0ap.able e:leetP1~~ 
te@:mu.~~~ nas the a'bili'bN' t0 :t~llQw written illstl;'Ue ... 
ti.ol).s~ :g~ lias deV:~loped 'tihe a)!li1t1 Ve rE!$:¢1. ita ~ei.,enOe.' 
at:ld tecllnolegyo ta;J4d f~lloW ·the 1tJJ1;~t$P. wo~ thxmtigla 
log1e.a1 reasof).iag. :tie. ael.~am. resorts to ;r<l)te memol'f. 
f!':h.e :feu~th points cheeked. ill. this u:n11 W~re a~ l'el.l.0trtH 
. a~ aow well wa.s the stu.aent able t~ f<i>.llaw- tha ~~~ 
f"aet.ur.er ~· s ustl;"ttc ti~ns While makix:tg the ~\'il.J'lt~l 
'} 
a¢jvurbJJi,:et1~$ s~t t:~t?~l!l .1lll 1?~~b1~ms 1.~1 :t.'~ ~®~ 211 
a;m.a ~~t 
~,. Was tn~ atw.~eXttt W'!ll.!Jlg. 1i<i>· mak.$· acclltrain:~. adJ~a1rn!en.ta 
.as ~e.q'f1.ecS'\ieH1 .1.~ ·th~s~ p~'l;)letn$ (!)J?· wa$ he aa ft!at1.$d 
wl tb h.aph.a$~rtt ~e1tti!.'tlgf!., 
e. Wet'$ ~$ adJ'I':u'itnum.ts maae ~a:rs:t~i, 1;1s1~s 'bh€1 ptepe.:t 
"c)ols· ·~~· wi!J~$ se~~·· S:l.atJs 1lil ~iaJ\g$r ~t ·~eil!lf£ ~g&4 . 
a~ta t~e ~())~$ll'" ttll\);. na ts: il.t Gia.ng·e~ ar ~eiag ~~aae([v 
.. . 
5. Btat~m~l'lt $!' ~ding p.rin.oiples. A ~apabl,e .me~ha.n.ia. 
_qruteti; k.nGw ti.t:te .l"\1le,a anCl. re~latt~ns g~vel'Jilitl:g th.~ equip~ 
meat he .is :re·sp()ns!'ble. tor in.st:al14.ng. ie aleG nnlat J»e 
will.iag ·to in~r~all th~ eqa1pmen 11 1~. keepiJilg wl tla all 
·~lea and r:e:grlla.'fli(:)n.s eatabUskea by· th~ .malli.utaet'l!tl?er1 
~olllDl.t$1 tyl ·er stat~~ ':t'be 1Ut.Ja. '.t)oirats cb.e.$ked :ii;"t ~1a 
·unit, we:re B.:S t0ll~~s ~ 
a.. !n. app.l\'oa;(l)h,im,g the s~lrit!oll te pr0blem 3~ ~d ~e 
stu:G.e;rrt. have a s!n~e~~ t111Jereat il\1. the rule~,, r.ep.-
laUQRS;.: a;nd la.wa g~;fV'el"~ing the: 1.-ttsta.lla.ti,o:o,:" Qf the 
etllU:ipmeP.t er 'W$.e the studen.-1iJ· i:nterestea. cllillf .1n 
f'lXidi,p,g- the a.nsw~r tlil "p~~'Pl.ein 321 
6. S'ba 1n~men.t ~;f gUiditlg 1?Pll\t9i.ple$ •. A rn.aste'r · ~~a..:f'i;sJB&'Fl 
P.o'ts e>nl:r kti.ow~ 'h~w t~ eta. a J<l>b, 'Ptt1t :ble k.n0.-w-s~ w;ny- 1 t 
~ha~\il.d 'be eQiiiple~e{:\ 1.n a pl"eao:rlbed, manner~ lt has 
been said ~l;te ma-n Wh<;) kl.l0.w.a how wU1 a.lt!ta:yf; ~ve a .jo'tD, 
l;>ut th,e man WhQ kttews wh.,y will alwa~JJ he ec:)aa~ Th.$ 
si~tl.t pei.trbs oJ:laQkad .·!.n th1~=J M:t:\» w~r~ ~s t-~11erwEH 
$.!!. lr:t. answe~ng q,u~stione ntttn'be~ 3) 1 3.l.!.t )$,. an~ 3~ was 
,_t nee$ca~al?.;r :f9l' 'tihe atu,d.en.t t(:) ~e .... study l'~fia~eru~e 
~iP:e? W'aa he s~:tt1¢iently 1n;ter.~sted in all phaee~a 
o.t hls Job whtla stu.ayi:ag tli1s refe~~noe b.e~etofor~. 
to ha'Ve already gn~ped th$ answe:t'a ilo. the.se fou:r 
Ci1Xe$t'i~:na'l: 
.ln p~a¢ni.ee the six ohec..k poittba lis tea aaove were reqsrd,~a 
on .file oar<ts ai:z~ f1:v.e ir.u}h.ea 'by eigllt; 1n¢11ea. ·'B.te s'trat:ement 
or guiding pr1I,tciple~ a:pp~a~ed <:>P. ·the eard as well as the pc:>ints · 
to. be e.neoked.. One ea11Q waa used tot ea.~n el:le.ek peint'f 
co-.en:t ·on . ch~Qk. :go~XI~s .... ~ ?.'h.ia 11rd. t. \U:J,d.e:r ord.!n~;r ~ort.­
ditions will be taught. to two sw&.ent.s at a time. Th~~~.fo~,, 
1h1s unit wiU be ~ 'tts~ ~Y weekli! eye:tlf '1~ar·. It a:gpea)i'a t~ 
·~~ a'l;l'lib~~· ~hat th$ che¢k potn.ts a:n,li stf:!t.teun,~n'ti 0£ g~d.d.ing :p:r,-in-
~~ples ia an esa.$ntia.l. pa;rti o.f this k~J'J.~ of 1iin1t:.. The a'boye 
~he author ,_. ,. ·, ...... ,. .-
ha$' ¢~ncluaea tha.t th!.s 1s ran esaent1al pa~t o~ any ®it devel.-· 
<:>peel ttl pl'Qvidf3 gopCL A.nst~o:tte>n lp, a ill.a"nip~la.ti've: a!3.~iv~ty .. 
lt ie an tndl,.epensa'Qle pa.~t of the: \1IIt11t iff' th$ un.1 t is g~S;.~g tG) 
he o'f vat~~ -to .other 1nstructor~ 'tea¢hi:m.g in tne sarne OQ~ttpa:~io~~ 
2 ~.·· .Ea(;,)ltgl;'O~n.d f6~ T~aeni:mg 1ih~ trntt 
q.u:ida:noe d.ata."~-- ln o;rd~r to:r· a (;1lS..SSl'oom o~ sh0p 1n~rtru:~-· 
'to~ to guiae. and di*"e.~t thf1 aot~v!t~$s r;rt the st~del11:ts 1 na mu.st: 
know mgr~ al:l<r>u.~, 'the .a~udent than c~ b~ easiital.lf ob$erved... A 
9§ 
l1$.ll. QX'@iart1t~e<i scl::i.0Ql .~s dev~lo;p~Gi a 'tif1Hatd:ng pr.Qgra:nt whi¢};1 
p~g~am alio\:O.d l;)e 1:1.ti:L-d.zed ey an ln.e~~~tor.. :rn doing 1ihi• tb;e 
1nstrtle·'bo.r ldll ee Diore tm:Gt~~sta.nd~n.g, .B.lld ¢an help t~e stud.e.n't 
te deVelop a.~ a.n i!ldiv1dual . ., lfhe· good ~natr\l.Q.'bCi>:t> 1a a te!i):h,ni.-
a$1 ~ns ti tu'te ahettld (tev~it'>p tnen as w(1}l.l as expe~t cmtrt·S.m~l.l 1_1\ 
a narr~-w :oc¢~pat~GtJal t'ielQ..~ Or a't:atea t.n a1'!o'the~ watt -~ .a.Ji\ ... 
Ef~~C1'tl:;)·r· sliotild )D¢ eqttaJ.lf ~onc:$e~ea 1~ O.evelep.ing gtl)e>.d ¢h.araGl'""' 
~e~i gQacl o:it1:7teRs:t.dp_, cana gti>.Q.d. wo.rk. ana, stuq habi,ts, as well 
a.a d.eve~s~lng g~tild,. Gli'attsnu~~ship. An in.etn1~toP' sh()Uld ~tlm~m ... 
ber-t the best :tiest~:ng progX'ara in the worl~ ·i.a (;);!" ao val'U.$. it 
th~ results. e! ·th~ p:r-Qgram ape l'iled,1 and neve:r n1i:iJJ;.$fl.t\.. 'flile· 
WP11ier has t'o~ct the info)jtn:a'f?len. etDntair_~,ed: :in tb.~ tables 1Jha~ 
f()lli'JJw v.ery U.~'eful ilil; ~id;1:ng ani! d.ireqti.ng a firtn:td~a~l ~ a~t:i,vi:fiy'., 
~e<;l1aJlio~ a~;~~t.l_-~ .. ,.,he pi.d~oe ~s:~a ¢onta~.ned ln Ta'P1$ 
2 tnat t~llows wel'e o.btaillled t~om s. stand.al!'d teat:. Th~ me~b.ani..., 
$a1 insight t.$st la a pr~d~¢t ef the da]J.,toP.Pl&\ Test l3u;rt;lau1, WaJi 
O.e.velop~d. :by 1>. :a. M!ll.~:r't af),Gl.. w~s eopfl'l$h:~~G. in J..94p. Th~ 
t,~st 1s ~nti t.le.O. $u~'Vet at M~qhard.cal It:lsight.,.. ~ia test was 
··--··· .. -.··- ... '... . .... · ....... ' . -~- ........ ' s, .. ·-. -- -· . -. " .. --,. 
a~leote.d. a:f'te:r aev~r~l. yeal;'s ·Qf ree$¥U".eh-~ l.'>url:ng the r~seat'eh 
J?et'i(;(]t many meql:l.at),ioal .!rtslghif taerbk! W~t'e adJni);).it.ltel"ed ta a;p-
p.)?onma.t,el:r go·o atVi()l.ents-~ l!he l?-estil ts sbtained G>lil tih.ese te~rta 
were th.en eompa.~e<l witll. tl'ua s'b'tld~n:~'s a:a:tlitr to aue~eed as a . 
meeha:aie wh!1t.:e i:n sell.c;)e>l. j;:f'te~ iiv$ years ot eJt_pe,Fi:menta:tr!ont 
~Me ve~rt wae adopted.~ MallY nif)chan,i;.Qa1.. 4-rt~:d.gli:t t~:s~~l ~.sea 
,., 
'b-et'il>1'e' thil!l fl).~-~- &s a~~;p~et p~Y~i t~· ~e. 'tia:Q el~me:atra.rr ,t!lf.)~ 1!ts$. 
:t~ a 1i~~h~!~a.l sah~C!)l.~ 
~a'bl~ 2-~· B~nfuu·u;-y: ~t' th~ RfJ.pults· G)t ~l:i:e S':l:t.V'e3l ot 14eohan1 .... 
~~l r~a~s~:~_-· ,est 
- (11 --
Student .A0c ........ ~- ~ .... · 
stud.~nt .a • .,.: ... -~-._~' .... -~ . · 
St"U:denv• o .. 10 ~ •• ~. ~. 
SW.<len t P ••.•. ~ ... . : •••. 
Stutl.ent E.: .. ".,. .. ~ .. -~ • · 
.Stuaent F ............. · 
st~a~~t G ••••• , ••• 
$tud.en~. a~ .......... . 
Student t ., ........ ~ .. · 
s tu.Ci(tll t ;r. "' .. . . ·•· . -~ ~- .. 
Student lt ~; •.•. ~! •• '~ .••. 
RaW' Petocezrtt11e 
... $oo t-e _ G~de . 
. t2J. < 3 > --. - . litT . . 
~~athe~:ti_cal -~~ilitl.~-. A stlll,(il.~n:ti ·to su~~e-~d !n a 'teebnl.;.. 
:eal stilh~el m~s~ h$ve a g$ql!l :baekg.t"PUd in matl:l:¢ma."iri~s.. Wh:11e 
tt· ;1:,11t ~e-~¢gp.t~E!id. m,~~e inatnema:t~~a 1s :t,t@Q;U..i~·~d t~ bee~.:m,~ .$. 
·t.e.~hnietan ~n seme aoou,:paiti,~n.s tha~ $'th,~~st all te<?hnicu 
The da-tia 
.. . .· - ·~ .... 
C;l()1ltained 1n t:n~ t$-'bl$ 1$b,a'b tell$we- we;r~ abtatE;ea f);'tl!m a 
p~gre.$~ive ma:t~emat!~s ~e$1i·~ $h.$ ~~st i.a a. p~a::o. .. ~~ of th~ 
Oali.t0;r,n~a Teat :Sui"~$.'tt·; was o.·ev~lQp~d ~Y ~me$t. W\. Tiegs a~ 
Wi.1t1.e w .• _ O~a~k~ aad was c¢)P$'l'1.ghtf2d in l.94-3 •. The tiep;·'ti .~.$ tillli 
a.dva,nt)E!d tG)~ ;ter 1ligh $i;lb.~ol ata.d ¢.o.ll$g~~~ :rt is anti1 tl.ed 
Progre~s!.v~ .~1atl1ematltHJ 'Test_ .~ Adv.anqed :Eiorm A.- ~is 1rea:t wa~ 
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·aQ.opt~d a:tt~r ~l'llf' ~wo yeapa of e.x:p~l"lment1itti<i.>n.. aeve~al 
~r~anda!.'d. ntatherna'ti.$S 'tt~.ats were ad.Jdnia'ttered t~ ov~r 400 a'(i~._ 
dents enl'ol.l.ed ln 1ien oo·"t;tP~e$.. After two years 0f 'testi:t\lg and 
a one'""':Yea:r fql'low~ttp study, this test lias. aeiep'bec;t~ IJ;lb:e 1'.J!l.f'~~· 
m.a:bion tllat appears in the table ~.t tol.l.Qws was Glbta.l~$d 
fro~ 'tine test and has. be,en1 verr kel:pttil. t.t:> the w:ri·te~ !n ~1.d.-
1ng a~a dil"E:leting many $t~d~ltl.ta .• 
. . · .. tl:J '. 
,_-.. · 
student A~ ...... 
atud$nt a. -'1 ••• 
student d ...... 
Student: D ••••.•.• 
stu.<l$.n t 1!! ....... . 
studen.t F •.••••. 
Student G ...... . 
Sinl;dent :a •••..•.• 
stadent !.- ••• -
Student J •.•• ~. 
Studartt K .... , .. ., 






























'l'es~ b~~te~r,_ ..... - 'fh~f1Je tw'o -teats as well as ill te.s1Ha 
analyzed b;r the ll=:lst~'tl,Qt$If'S. ana pr1n~ipal ~t the eu::)ho$1 'hav~ 
•Xi~ l!lortas e.a~al:>lish~d .f~;r :tr~ehn:i~al institu.t.EH!I.. ·t·t has tile.r.e.-
to:re beel.'iJ, .ne~~eetsa:r-y .far th~ two New HaUI,P$.hire ~eehn1¢al 
Ina~~ nt$s ~<1' eatao1isll ti&e.A.ll'· own norms... lt has. 'b~e~ togd1 
an;r $1tuaen,t .s~sr1ng l$.sa t~ 30 (peroe~til.e r.ank) liit 'QQ'tl\1. 
,. 
V$Sts wlll. net e~e.qee~.. 4 !!JtW-~~lilt sf)&Pi»$ ~(;;). (})e,o.!lJilit!l~ .vank.) 
~~ me.ella~i.~al 1Jt.slgh't a~d s~0~in.g 4e1 (pe;Fe$~tl1:e ~m) $11' ~ne~~ 
;;1~ ~'\'i)le1ll.a~i.(tle :Aa.s a~. ~P'PE>*'mt!a'-:tr tG sao~~ed.. f~lB. the llesl.lt'W:e 
~'bt,~;d.ll.ed t~m 'Uhe •~h~ti¢s\ tes'U: a.. st1:1iie:t1'\P e in,~el.Ugell!;~e 
<!'It~ 'bten 't .eQ.lil ~e .ea.lettla:t~,., ~hi a tlii.tel1l.gen¢e e,att& 1:nt~n:~"~ 1th!le 
l.~~gely }>a~~\\ E>·~ m.a~l;u::una.~1~a1 ~~~lerveme.n'ti 1 d{l)e·s ~)!):V<:.11V'e 'lh$ 
pared th$ rea~l.ts p};:>'tiain:e,d. 01\ 11his 11est. and. 't'he il::rbelllgenoe 
<!1\tQ1ll$nt e·Eit.abl,.slaed 'br ~es~s .ad$inie'tie~$q, by .high :soliefJls 
tb.rolighout New England.. N·~ .fe>.~mal .st~.di.e.s ha:ve been :tnad.~J l:rt~t 
trQm the ttato~mat1:E>n. ga:thered i.t a;ppea~:s ~b:a'\t. tltte ~n.tel.lige~~'e 
¢1TJ:ot1en:b as es.~.ablieh~ 'by th~ :rna..thematiaa te.~:rt is as a.e.~'lt~te 
as atlY in"be.llige~oe eruoti.ent» £<:>:r the reau.l.ts .~bt~itllil~d to-r the. 
$:V'era.ge~ :s.tu.dent have not varied mo,:re t¥.1-aa three t<il te>~l' p$j,;nt$., 
We have ;t(p;;md any as1n1dent ~u~.(i)~ing lfl.s~: than .95 :1:a1re11igen,~e 
qU(1)1ii$n.,t Oat:\l?.ot. dQ 'the aver~g~ am~u~t(i Qt wor:k that 1a e:xpe~.1ied~. 
pd aJ:lY stud~nt sc~nng le.s$ than 9r2 !tt1i~lligen,t\le· q_uot:1en\ eanr-
:nt)t do tll.e :mi~1mu U(!.ll1ll;t ¢> f W:fl)Plt l."~q\d~~d.. ·TP,e. tfwo a.oov.~­
named tes1u~ ha.v~ now \:>.ee'n: aeo$p~ed a$ e. ata_ndard 'Pa~teey. Ml!uly 
·. test~ have 'been used in the pasitt b~t the. t.w-o npw !.n. use appea:r. 
"tiQ have g~eater vali.d.:i.i!y' aadl reliabili~r than m.am1 admiN.istei-"~d. 
heretef'o~e. 
I.t is irateres.t.;t.I).g to note 13na~ a~del!!ti K • f}¢a..~e<lt l~w in 
·the meeharaio.al ;:nsl~lirt_ te.st,. see. lfaJ:;l.e 2. eel~~ (lJ..L Alit$ e:x;peg.~. 
eneed d.!.,ftie:ultr nth sl:l!l)p wo~k, whll.e he· has eXper1ea;(H)d l.ttt~lt; 
.d~tfi~u1t:y wi®. qtlrer t!!U.bje<:sts :provi,di:ng Xl.o. meo~ios we~e 
involved... 
!t is ala~ 4.n tel,!eatitl.g t.o n~:rte tlaat the· stu.ctenta seo:ri~g· 
tram. lOO to lOl+ intalli.gel\H)·e · ctue>tie.nt, see ~aJ;>le 3 eel~llll\ (5):t 
la,ave i.n same eaaes e~ns1atentlt d.~n:e au]H~rior 'W'<$lJ?clt tp th$ 
stuaeniis aQo~ing tram lO? t() lllt 1nteJ.l.lgel'41le quo·tien1t.. lt !$ 
al.ea inte~estin.g ~a note that s~me ot the s.tudep/~s se.CitFing· 
from l.05 to llO have expa.r'ien.Qed g~eate~ d:i.rtl~ul tY: wt tla tn:~~i,r 
~tudie.s and ac;)eial. adJtts't?merrb 'bha.n some students sec:Jr~g 
seve~al poil1:1is lower~ This iltrt<!.>l:'ma;t:i(\Hl. bas l:>e~n, e>bta.in.ed l!>y 
¢onteP:rting wi,th ever)" lJ<l.st:ra.et®r h,aving e@~t:a(irb w11lh t!h$ 
a'ti\ldeuats iltl.eluded in. Ta'Pl~a a ~d 3.. ·aeHUtuse ot 'U~e. eunali x:ill1Il-
ber ~t eases s:tudied l:l..el'$ tao eotleluai~n of i:ntp0rtaf.le~e: ~al\l 'J:)e 
tna;ae. lt d.oes; nf)wever,; app~a~ ~ate t¢» cGlilel11~a that a etttd.~nt 
wi.th an lnte1l1ge~~e q_~()tiexat G:f' loe·:naa the same ~ap;g>or~i't:1 
~(f) s~eeeed 1n. tne eleo,t~ieal ¢ou~se a~ a ~rtltt,dent witli an i,n.;. 
telltgene~ qu,et:ie~.'t ten to :ritteeii). pa11Bts h1glaer. 
~~h.e~Hi~fiue~¢~tl.g. t'a~'tot'.~~-..,.. The·il'e a~e JliBJ:tY ta~t.~ra whieh 
1nflW;.~~ee the s'\iQ.cess of a tlrl'jlcli.e,~t.. W·bl:,e .stltpe.~i$r instruot.Q,r 
must tlil;~Pel'¢1o'e have more in:tepmati.on a~ his diS;P!llsal. than i.s 
eorttalned ~ Ta01.ea ~ ap.d l.. ~e w~tel.' tnel"et~:re hatl ga:tthered 
.,.. 
waa Qb~ain.ea 11>1' quet:rt1Q:P;na.1~. 
fa:c't;(:)rs which may 1nl'l1ll.~:noe tl:ae sl\te.eess ot the ll Dian. o~mpleli~ 
:irtg: thi S U!::J.i.t, 
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Tab~e ~. F!l.e'bers Whleh May lntl:ue~e~ a st.ude.nt 1 a SttePE:~s$ 1n a 
Teehn1ea1 scb:Q.al 
. . Cl) .... 
1. Age. rang~ ot stt1dents ~n years ........ ~ ......... . 
2. stu.de.nta~ apprpxtrnat.e mean age in :vea~s •••.••. 
3. Students that are tne.W1"1ed ............. ~ ........ ~ ••• 
It~ Students that a~e not ma.r~ied .•..• ~ ............ . 
5. students born ~n th,$ Un'f.ted States •• ., ...... .. 0~ st:uderrt$ completing high school ••••••• o;. ~.". 
7. stud.ents completing gi.'ad.e l.O, only-•••.•••..•••• 
a. students oont:i.nU;il'lg studies atter leaving 
.higl+. s"clloo·l .. . !' . .,. -• .••.•. --~ ••••.• -~ .•. -·· •. ~, .... ~ -~ ... -· •.• ~ ~ -~ •••..• ~ 
9. students no.t oont,.nul.rtg studies after leav.-. 
:1n:g pt1bl.i o s oho e> l .... ~ ·~ ...... .o; ••• ,., .................... . 
'10. Students ,_n school. tmder prov'is.ions ¢.f the 













2.3 •. 24.~ 
S'tudents- workl.ng atte~ soll.ool ...... ,. ......... ·~· ...... ., . 
Student a with a ;physical disab!lity. t. ~ •. •· ... 
81;udents entering teob.D,j,.oal school d1reotU.y 
from higll. $Qhoc:>l.-~ •. ~ -~ .... -~. ~ ·~: ... ~ ~ !t ~- ~ .• ~ ., ~·. ~ ~ t!· ~ ..•. ·4! • 
.students ~ntering teohiliaal soho.<:>l, d;i;reotlt 
fro.rn a.rrny a ~rviJJ e !1 . • !· .,. ~ ~: • ~ •. ~- .••..•. ~· • ·~· ~ !' •.• _., ~, I!· ! ~· -~ ... 
Stttd.E;~n:t:s enterlp.g technical school d.1rectly 
t·~c;>m.. navy· .S·~·~t.Q$ -~ • ·~ .• ·• .•. -~· ... ·4!' ~-·~ ~ ~ ~ •. ,. ·•· .•. ·~ ·~ ~~ -~ ~-- • •. ~ .•··• 
St\ld.e.nts ente~1ng t$chrd.oal. soll.ool tro,m 
libert:tl arts college .... fo .......... ·~ ·• .•• <i; ••• ·~ ....... ~. 
atudf;tn ts that l,.,lt~· htt'l'l. ting ..... ! ..... ·•: .• ·~ .•••••••.• •· ,;,. 
atuclent$ 1;ha't like fishing ... ·• .................. o, 
S~dents tl1a1: li~ke t;k1tng .... ,. ............... "'··. 
Students that like a'W't.mming ...... ~ •.• ~ ... ~ ., ~· ••••• ,. 
.Students tnat ~like danclJ'lg ••• ·~· ·• ..... ~ ••• ·~ •.•• ,. 
.S1iuden'ts that .lik- 'basket:ball ......... ~ ........ ;i .• 
studen.ts that l1lte baseball .............. <i . •• .,. ~ ..... . 
S1nidents that lik~ to read. ~onteo.lln1oa1. · 
books~4~···1-·-4~4-·~·~-~~~·•·,·····~-~~·••· 25. Stv.<lents that like to t~a'V~l .......... .,. •••. q 
.N'ilJnber 
Concerned 
o~ B.al.lge . 
. . (2) .... 






















The lntermat1~r:l set t'or·th in Ta:'ble lt- nas a$sist$d th~ 
w~i 'tier many times ita ~i!ilililg an~ d.irEH~titlg a st~dentl a sehoC:>.l 
iOl 
wqpk.. The iflfo:rma't>ien liia:s . alec;> praved. Y:etty valuable .!~ deal!.ng 
with th~ student a.s a man. li'(!)r example t it two e.t\!l.den ts ~·~~~ 
t0 soho~l very tired dli$ to lack 0! sleept atld it 1·s kli).ewm, 0;n~ 
lil.an i.a o:n garage. Jiligh~ wre¢ke~ ¢all, wh!l$. 'tihe otheP ·lDalil wa.e; 
~t>.tl most of the ·night for les.s legitimate reaselllS,1 the tw.Q plf'()b-. 
1.ems ean be l'ilandled !n G.iffe~ent way·s!' 
iaQtore outsid.e ot:. sc1lo.ol,!-...., Wp t.a ~his point we have ~e~l-1 
• . " ~ . • • • • • • • • • . •• ~ . ••• • • ·< ... - •• ' . \ 
0once~ed. tq~ th,e m0st pal't w!lfrl,. the stu.~ent,~ the instrueto~,. 
a;nd. the selw~l.. there are many ot:b.er faGtol"!il wb,iQh 1n:fl'i,;i.enoe a. 
stU.de.n11 S .s~ooeas i:n S~h0ol. ·BQme of the :fae:tei>~S whicn may be 
(').vet'lqe~ed are 1nelU:d$d. in Wa\>te 5· 
Tal:>le 5· Oo~dl.tions e~tetde 0f Seh$ql,Whioh May 
~nntt.en~ e a . Stt\deJl. tt1 l!>ut ever Whieh li!lJ ltas 




1~ Engllah., onl:r; sp&k~n; a~ borne •.. ~ •• ., 
2.0 Fo.);'ei,gn language, on:t·y~ ·spoken at. 
hp lll$. -:e ·• ·• ·~ ~- .•. -~- ··: • -~ -~ ... ~- .. ·• ·• ... ... -~ ·~· ~- .• ... '~- • ~~ ~ 111. ... -~ .i, 
3. :Fren.qh apok~n .at ho.me most o'! th~ 
tim~.~- .•... ·t!' --~· •• -~ .• ·•~·•~ -~. -~ .•. ·!"· -~··t! -~ -~ .• -~ .e,; ........... ; . ., ..••. ,. -~- .• 
. lt. Father bot'n ~n th$ United States.~ .•• 
~~· ratne:r b.orn !n England.~ o·•• •>~ """' U, o H;, 6.. Fla. ther 'bo :r:n in, can ada ...... ~ .... ·~ •••• · •: 
7.. Mathe~ bo.rn in the United State$·., 0 • 
8. Mothe~ hom ·in Oanada. o .............. ~. 
9. 1Io·tll.e~ born i·n :t1Jiily •••.•.•• : • 0 ...... . 
1.0. Fat.h.e.r emploJ"ed as. pape.r ~ll to~~.- . 
xnan. • ·• . . •.... -~· . • • ·• . -~ •. ·•· ·: ·~ ~ ·-'! . .,: -~ •• ~- •. • • ... •: ... • . • • ~- ~- • 
ll. Father en1ployed as police OffiOti'r ••. 
12. Father employ~d aa e.l,eat~()ian~ .o o • ·~ 














.. ·····. .., .. 
om-1H1~de lnfltl:era.~J es. 
. . . (ll :.· 
. . ' . ' . ' .. ' . "' ... ' .. ..... . .. -~' 
1.3. Fath.~~ ~nip~otedi. ~a ma¢h~Jt11s:~ ... ·~· .• ~-.,., ~. 
J.lt. Fa:~aer ~ll1Plll>ye([. a$ ra~a.fi ~'\1Vt.~-~ .... .,. ~ ... ·'!· i.5. Fathe~ employ~ .as 'tio<;>ltnakt)t! ••• ., .... .. 
lij. Fa1he.~· •tnplo.¥ad a.s handr- ma.tl ......... ~· 
-:17. ~· lfl!l.tb.e.rt empl¢)yed. i;J.s l~'boreJ..!',. n. H.,; • p 
.1$. Fatbe,~ e'Dlplof~d_ aa nta¢ldJ~~ ¢~~a.t0~~. 
19. !GtJ):)lar ~AgageQ. l-n lr:l;0l.lli~iilalt~l<).f5~ .......... -~ .•.. ., 
ao. M01Jh.$.~ emptor~d as ptan~sii .. ~ ~ ..... -~ ~- ... 
21 ~ Mo ~h~F' ~mplfO.Y'ed ali n~s• ......... ~- •.•• -~· ••. 
221 M~ther eropl.G>t~d as <iltt-1.~~ w~pk~'¥~ -~ •.• ;~: ~:;~:~ i;:;:~.~a: : : .: : : : : .:· : : : :, :· ; ·: : : : : :. 
gl: ~:1~:;. i;:~!~.~A.: : .: : : : ..:. : : : : : :. :. :: : : : : .: : 
27~ 'e..ren.'a 1U.v#.ng t~~eth..~~··-•'!·~·~····~~· 
as •. PaP~~t$. ae.)a.~a.:betl!* t ·"' •·.~,. ••. H •••••. • ~- ~. 
2~. Fathe~ "'tdi~geate<a 1J0 l.laV'e tftuden.t. 
;o. r:l;;t:p~:-!:a1-t: ~- $i~i.e~l· $~-~i~ting 
$Qho:¢>:l·e: -~· ~< ••• !" •: .~ •.• ~ -·· ~ ~ .• "" •. ., ~ ~ ~· • ~; ~ ~- ~ ~ ~ !II' . • .,, ~ 31. 1!<?)1llt;r ~ppo$~d to at:ud.ep'tl <ioll1j}leti'tlg 


















Ma~~ Gt tbe 1.l'd'enna~!0)\\. ¢oP.'ta1.tl<eG. ·'-~- 'l;'$-'ble 5 !s of a higb.1y 
pepsolia:l n.a~$·.,, Thia tnf'o'rmaif1<!)~. -a 'b'ae·a ~hta!N..eti by iib.e 
au~:bi))r tl.lreue;li $rP.. i:QoquiPY' f~'l'Ql. Wh.~· e-~~'d~~-1-s were ~~11 ~equ1JteC:l 
tQ plae~ thei.J:> nam~a:3 alii 'tihe to~l o't'· did not hav$ t~;t> c<>mplet~ 
e:n:r pa~>~ r;>t: th$ f~~rn to wh!~ll 'tih~¥ ohj eettla:,. lr!le-y w:e,x-e to1d 
thav while i' was pess.i.ble 1le tt,na o~.'ti wb.'Q ;til.l:ec!l ~'at any giVEJU 
tsrt11, ! t, w-a.a an i.t).v~:vtea p~o0.~HU1 &.11fl.d. W¢'Wld n.ot l!le u~a~11~.ak'n 
~~less 1iha lnt~H1iila'fi!(l)n. W'$.$ ~E;tqttilfed ta. h~lp 'tihe p~~ari>:ftl. e~~e.el$ed.. 
t,f!het we·~e asSlilred t'l:t~i.r ~att~.ce" ~VeJ!L ~lii.en, wettld. ~n~ve~ app'a.~ Ql), 
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the ipq_uilr';v to ~xn or wou;l.d any of the. tnto rma tion on the for.m, 
be recorded ,in the' o.:fficc!al. soho<?.l ree(i)~. B$f(;}l.'~ each in ... 
qttil'!Y to:rm was glven ttl a stu;dent a (}ode nu.m'ber was a.ss!.gned 
to ).t. This Qe.dt.t n'tl,nibe~ is o!!)l)lpQaed of the Il.ttmb.era tba~ appear 
trom iel',t to righ,t ln Wa'bl~a 2 and :;. Fo~ example) ~lle, oocte: 
nl1mbel.' :far atua.ent A waul.a b~ ~~rs~o ... go ... ·7\5-111-lJ. ~35.-.107'. 
A:ft~l;' the code nuber wa:e ai:JS.1~e,d; 1 a small pte¢e '!l)t pa.pe~ 
'bear~:ng the student' tif name was .el-:l.pped to tlhe inqtti:'l':'t totm~ At 
the t:1me the stl.ld.a:nt fll.le,u1 eut. tl1e t0rm :ne. ~amC>vea the p~pe);'l 
conta~ning hl,s name. At'luer tll@· i:atorma.tion. was e.btained.1 it 
was a\ltnmal'-1.2'.ed very= mt:to:Q. a& iJ~ appe$.r·s- in Table ~h Utader o:ra.,_ ... 
'J:?.axoy eircumstanoEu:! no ,fl1r~beF ~naiysia· was n.ebesaary.. If.t how-
·, 
evert a s1h~den.t l?eeoJnes a: ·:pl'.ebleni i~ 6\IR.f' waY:, and i 'b appeaxos 
'bl'le s()h{j),t\>l san help nim, :t;11s ~ode l\lwn.ber. i,a dete:rllliQed in th.$ 
.aam.e ~nner a a i:tJ. lias Q~gtna11~ ~s'ta:'Pl~she.d and th,e stttuie,)!lt;., s 
·inquiry fOl'm can. be i'o'$):d :wi tho~l te~l much O.iffieu.l ty. Tlds 
pPocea$ Il1ay a;pp·ea,~ to be .oernplex, ·~ut 1. t has been tJet u.p ln 
t:his ·way '13.a ~li;nd.n.ate· errQ.:r ~ltd -~bov·~ all to a.astll"e the stua.en1i 
t:tlat no other s~udent ean ae~ ilhe 8Ii,ilrite:ra on. his f~Drm. 
). Stud.ep,ts• :B.~aetiana and Anther's Re$oaunendat1oJAa 
lr:t.C{U.1~f: f~l'"JJ1~-r... In ol"der t<:>l' the W]ii ter tQ c1~1ierm1tle the. 
:r~aet1~n of the·. studen.~s t;o thi.a \ln~t. a b:riet inqu~ry W$-a made •. 
ln qrdaP· to obtain, the in.fl:>rmat1on desired aa in~1rv :tau:<-m was, 
prepar-ed." A eopy of the fi:'>rtn is given an page l.olJ.. 
lndu.s1:rrial Oil Euroers aqd The1~ 00nt.r0ls 
Iaqttil"'Y Fe:rm 
1. W~t~ la a ~ew sentences what you liked the mGst. ab0u.t 
t.h.e -way· we studied thi.s ~1~~-
2. ·'l'ell -wha.'tJ: part ;rolic l.tk.ed least a.sou.t th1a methed. 0f 
s'tiudy. 
3·. 'l'ell ita a few w0.~a * 
a. What y~u ff)und e~s-r 1-n the uni ~ 
1:'>. Wha i1 ;teu f<!>'tind d~f..f~(ll'~i._'ti in the 11~1 t 
e. ~t you tne~t wae ~h..ti' m(!)et 1ntert;1~r~~ag 
d. What: Y'E>U. th!!:>U,.g;h1r 'W'as the l.eas1J inte:r?eating 
e. Wllat ;v0u o(!)P.aid.e~ te be the most use:tui part Qt the 
unit.· 
1. Wbat y¢u eonslae.~ to be the l'IlQs'tt t1Sel~ss pali't Qt 
the Wl1t. 
,Report_ on -~~q1J.1~l i'ol"'II-·"".., !n: replY 1io que.~:rt.i.~n. olle1 etght 
a111,1td.en:bs .rep~rted. 1$ha'b they liked the way j,n which tlae refa~ 
ene3e -J;>o0ka wer~ e()d.ed.~. _ J:n the w~rd~ (!)f enE} sinlden:c:,·;~ "'.t'b.: was 
swell t(!) :PV: t Ytil1.1l' f'ilil,ge~ , (!)~ ,:tihe ~:fPrmati<:1Jt so ~'®i~:k:l.~ •. _If' TW~­
stude:rais lt$I>o:r~ed "to th~ ~tfept· ~ha·t tnle 0nlt thd.ne;· fi0,Cl)d ab>.o:a~ 
th1a type ·of ·unit .is t.la.e wi:t"tilg of:_ the c~tit~ala. Ali -~f the 
' . 
~rt~dents lik~-d. .the i.d.ea of h$:ji.n,g a pretest ·a.:nci tihet.i "!tsing the 
same test-·$.$. pa..rt o:f th$' fima.i ·exam1na1d .. li>t1;. ln l"eSlle'Pllle ito ·fiae 
~··-- ....... 
1o; 
ae¢ond. qtles·td.ollr all Q-f the stlttd.enta te1"U. th~y did x:te:ti eJ'lj~'f 
·the exte:m.atv~ 1!~a~g n~eeasary to ¢O:tt.lplet~ the ~J1111;.. 'fhe~.~­
we.~e ottlt two stl!tdenP.a:t hc:l'Wave:r:;; ~b.At s'~J.'t(;)~slt ~~~a$-'b~Ci. Xn 
1tb.Efj words :or ox;xe. r:li' th~ .at~n~Jn..~s ·ifho ~s~a.11.y o"t:?J ~¢ts t$ ·a~r 
·s:lc.tensi"ls· work in bQ~k.$~ 'f;r thl~ the i#eaeh~~ she'Uil4 -tt~a~J:i /. 
th~· werk,. l Pan ~~ad a bQ:~lr. at hem~. ·x da);).!·~·. ¢ellltl ~Q. s~h0ol 
't<> J;"ea<i a b(l)olt ail. tia.~ .. 11 ~~ ~J:ttci:ra ~~nib~~ th~e.$ wa,;~· d.i tict~Q 
iJ'l.tQ s~~ p:art,s e.<:>lle'i$ting ~t q,~ea11!1.Q~$ Et ~o tt.. ~· ~~a.;pol!ise ;tc, 
q,'J.eat.i.o.n a, .neal'~1 all. 11h~· ~rb~den~.a toua t'h.a.il tne an,~.wera t~ 
'" 
the que .. s.tliQtts !n. 1ib..~ g$~e~~ s.tud.y- an..d a~tiv11t ~~de eo~d bf) 
ea.~il1 t~~~a, 14 ~$ ~et.$.ren0e ~o$ks.. Tnew$. w~~• U flfmtd~nts 
Wiat ¢o.rnp1$.t·!ilc:1, tllls 'l!lJ::l:!.t~ Ali ot· ·'th~ .fil1it;1,d.entss tli>~d th~ wir:1~g 
of fil:i,e tllee'b:ttleal srs.t~m 8.na th$ p.Ji'ID,pe~ ad,jus~meti.:'f.1 G!t t.he qc;)t;l .... 
't.~la ·11.he m~~t d1tf1.e.l.\\11i pat.t. ~t tlie unit.. I'tl. an.swe~ ii¢ ®ea ..... 
t,i_on. ·lP eX).e s~den'\t t".eport·~a,.. w:t.\11 'tih~ $\t't.h.ol' h~:tp1lilg ·:n1.xn.. ·ta 
state' llis anSWel't ·as :t~ll.qwa~ "WbJ~ft. l sita~ted ta f~t~.<1 tnEt 
.aP,.swe;;a ~. th~ !l'tlle·stiotl.~ gl,'t~~ ~n. ·VD.·ei .a·tu,df ~d:~ l though1 
ib~s llta.s· _,gQ.~~g ~a be: e~sy ~nd t~l1 all ·:r naa to d@ wa.s ~$memb~r 
~!a:~ qta,$.St~.q>tte1 ~ t;il af'te.~ t~(;) (UtamU;tat~et.i... T.h¢ t~'ligh. pal-"1;1 of 
tl:J.is wo :t''k was ge.vifing th$ wtrug '$l'l Jl'igb.V. an.d ge.~'fi!ng ~b.~ ¢<?>n, ... 
·t:rc:>l~ ad.Jtt.at.a&~ t+ I~. Xi$.spajase it& ttue.etio~ Q '$he~ :e·la.s:s 1taa d1-
"tider:t~ Ap:p~rlmate.ly on~ half of th:e· ~l.aaca 'thc!lught 'tha;t. ilh.~ 
m!E>:S'ti ,.n1n~:re:Hrtitng p~'ti: &f t)l,!s. u~A.tl was f~f1li1Ag th:e anawe~s 1;0. 
~he:· ~'tl1estion~ sQ1i· f:erth in the ge.:a.e:r.al stuO:y· e.tila aQ'\l!vi itt gldde,_ 
wMl~ a..l!)~u:t ;b,~lf o't. the. elasa teln the pro.blems $lla wi.Fing ·t);t~ 
l06 
«moclt;..tip 11 wat!l th~ ttJ,Qs~ interesting pali't ot the tuti'b. In .answel'•· 
'-ttg qu$et~(l)n ~ most /Jt th:e e~ttd.ents al.so answe;red ·qlfl.~s.tic;;>:n G.. 
'I'ho.se that f.oU:na the pr.~'bl~rna n.1Qst in'beren:rting diCL not t,ind. the 
r~adlpg .rm)st 1nte~es·t1.Jiig 1 .and oonv~?a$11 those atuaents tih$::1! 
JfQ.T;tn.d "bhe read~ng ~oat interest~J1~g did rl.ot tind. the w1~1ng tM>st 
~nte;r::'eattng~ r~. allsW'el!i,ng <i{U,eati~ns. e and t· :il@ Qne war-t ot tih$' 
U!llt W'as conalete~.ed mos:t nsetu:l e::xe~pt to. O:~e stl!1.a~trh.. He c(:l~­
~ider.e<i t~t the onl.y pa~t ~f va1~e were tne wi~ng aot~1riti'ie.e 
set f'o;r;th it~~ tm.• gene·;r.~ stu<ly ana aot1v1t·r guld~. The o·tr.u~r 
ten .rne.m'bej>s o;f' the $la$s telt. that the ~~tiYi'!;iy- 0:f' 'WiJ:"iP.g a~CL 
~d.jus11irH?J tl;te aont.~ltt contained Ga:l.y- half c;>f tn~ uni v~ @d. 
withQn,t th& read.Ulg~ill the ref'e:re.nQes the illil:1t weald P.!:>'t be 
Qomplet~. Convel"$9lY~ the atude)nta tel t that the tJ:nit wo~a. 
.have lDeen 1t1f 11.1rvl.e ar l\~, va.111e it the ttm.Q<i.k;,-..up 11 was ·net ~$$d .. 
As ~/tated bY on$ atude~t; w'l'he Jii-edel ·o~Z>lle~ arn.d. eleo1pi~al 
o~n13P(J)l~ gave me· a ohanee. t~ see i.t: ! knerw What I 1ib.oi:1g)j:tf l 
.lt!l.ew 1 it Was t:rWel'l·~.tt 
Ati't;ll<>,r' s oomme:r:tt~ ....... </t;J.e es,n Judge f~~m ·~he OGllmlents made 
' .... -. .. ' ... ,., ..... 
by iihe studeg11:s ·tbat nea.:rlt all af t,h.e s'li11lde~ta liked the way 
in which t!da uni:tr was taught~ It m~st 'We r~m~rnli>e:red th$.t the 
~tud.en·ta oomple~eei this. un.$1; ~n t;he ele~~eal sh~p. SGIJle af 
tJ:?.e .s.t.ttdenta tel t at f,il"st that ~hi~j ~nt:rbra.e:'Uelir should p.;re.a~l'lt 
t~$ anaw.era to ~ll o£ the. qttEu:11li.E>na iu lecture toJitnt., 'lfrl.i.s is 
t.h.e $6\;l~.n:d time the students l'l.aV'~ ~@mpletett a ~it o:C this 
tY)?e!' All. of tbe s1Ju.dente Y4.tn t:h.e exosp't'ion of one- realir.ed 
l07 
b~t:o~e .oQ:mplat'-ag th~ un.it that !. t wo~ld ))e 1mp¢ss1l.\la .for art 
1nstt'tletol1 t.o ¢crver !n a ser.ias o::f le¢lilJtes all ot 1;lli.e. inatl;f 
phasea et th.1s $'1:1fpje¢'b tJha:b are ~etllp.1$'11.elt G0V6~ad by th.e tna~Y 
.:rate~ene eEt~ 
Sinee e1Jartil?.g and Q:cnnplatin.g t~s uni11 the man in qhs;$.'g:$ 
ar matn.tenaaee ~t 'tihe s!l'h(!)ol has :rea!gaeet q<:J ao~ept a :pg.s.iti~tt 
which has given hl,m an. !ne)i'aase ilt aal$.:ty t.rom. a.pp~Gxiw.a~aly 
t;ooo .. oo t:p $1J-,~ ~00 ... ~o per 'Q'f!fJ:'!t~ Whe a'l)ttho~ is n~w in tih~ 
p1?¢eess st tl'ailailf),g a ln.an to t~e hl.s pl.aee. 'rh,ts. 'I!Ulit lriil 
be used to tl"ain 1$he man 'to tna~.tain and !:fe:rvioe the eltlatl;'ie.al 
eont.~l eqn:ipm.en.t· used: to ¢ontwa1 1.ihe li~a·ting s;nruem @t th~ 
ae.ho:ol... Eeea.use o.f ·'the el:1ii el!l.sive :r~ea~1mg r~qtn;ved 1n $G>liU!l$.e-
~1art w~th thi~ 'Ul9i,.,t.~ ~he new mai:rrtanta.ne& meQhan.:i¢ wlll be well 
ae.quainiiec!t wi'th all plaa.s:es t;)JZ the heat1Ji1.g sts1:1em i~. muQh less 
ttme t~ !$. uaU;allY ~~Q:\'lil'ed 'b~ 't:~a1n a man. Reret0fel:"e it 
has 'bakea well 0V'e~ a r~at tt:> trait} a roa~·u.1J.~nan~a meeha~i~. 
The $.U:~hQr $:s3timatea ~~s ~¥l+ t will .1;1edttee the 'bl?aining 'time 
~1 at .least etgl:tt :rn~nths. The p.rcq·):)J..e:rn et t;t"a$td .. ng ma:i:m.tena.nee 
meenan1~a was o:ne (;jt thE! .r:eas~a:e tl1e a~th.o~ ~ee.am$ i.nt(l!reste~ 
.d:.n d.~v~lfi>plng th1s u.n,.t~ 'ME$1l:t'ac:J't\1re.rs .as· well as this .sohQQ),. 
must have goed. elel'rtri~al and me~h~i¢al., mai~tena.n.~a meellan~o~~ 
'the. aohool has pla:til<$ci. thl:'ee ma1nt~t);afl.¢a me.(\}h.a~1.e.a in .i.n..dt;u.rfi:r¥ 
d.~~.ililg tile pas.t thref:l Y'$ali's~ a~d al~ tiu'~~· aJre now eal1td.)ilg me~$ 
~han $41 500.00 per yea.'I!·. We 11anallt s.elect ·an abova,..ave~ag<3 
s.e~it:>r and train llitn to became 'l)};t_e a~l\tee)')l,' s. ma.tn:temm.0e nteellallilo:!' 
1f>g 
Atte~ a ;f!'ew Y,'lit~$' ~*.P~J?.ie~p:~~ 't~~¥ ~au61.1ly a~• apJ~~4e~$G. ~r· 
$0mt 1aliu.a11t¥ ·w.ll.~0h ~$ t~ lu1ad. ot a ma:~rtl$.1t" ~:Pat~~nn~:t~f alild ail 
• ~~t~l i ~t ~fil )l;lg:n. w:ages. pra.ld ~r !n4.t~et]:?y we al?e ra.ee:cl nth 
~he p~blern ~t .tte·tra.lz:iil.a&; a ntain~~~$Ilea; meehante.. 'rhis is 
ilP.Et- prol:>l~nt a'ti. tll• pr.~:aent tJ.m~.~ 'l'hta tt:n1t Will s~lve mruiJ 
ot· 1il:i~ preltil~ms involved. iF! d.~'Vel!:>pitl~ gfl)~d maintenan.e$ Ill~ .. 
~laal'\tlt;)a f!?r 'tlh$ :a~hq,~)., aD.Ei ind'tll$1i~t· 
.Rev~~sie>_t1c$ t¢ .~~.· ~(i£)~~· ... J3.etore 'his un1 t is. taught again 
a few· (!)ha~ges s:h~Uld. be mad$. t.rhe ehanges the attth<~J.ta. ~e~¢rm-­
mends are a~ tOUow$; 
1~ Que.stlons 4-~;; ~It; f);}+, a.n:d $6 Qt tl':l~ aehtev$-m$f;lt· t~at~ 
par-t A1 shoU,ld be ~:evtsed.. Wheae qu.est1$ns a_s 1a011 
ertJ_ated aT\nEfal' 'o leave some· d.att'b~ ira '!ihe.·- s1udemt_!'s 
. -.... ,_ J:';l;' -
~CilVe~. 
e!' ~.,st.ic:>Xls 5,- 1t 15., a~t\. 1_9 .¢.!' tn,~ $.QhieVeliU;):J.i).fi tea1l,t 
paFt ~~ $'hoillld be ~$Yi.~ed:., Tn~·se <q.~~~tiqJ,'),$ $h(i)Ul,d ·-pe 
r$st~'tei.~: As th~r a.re. n.~·tt ~tated 1ihe1 ar·~· a!.ft'~~'i;ll.ii. 
t0 pQ.p,:U(;)¢.1~ as 1~~~~ $al1 l!>~ t<;iQ ~n.t (;}~~$<} ti. ~li>.SW~.:r61~ 
It s.ppea~e th$ v.l1ll.i;f;,y ~n :rel1a.bil!tt ~f "t.h$. te:$1'i 
w!1J,. nP ifi· 'be !lh~g$d lt' a $~ttd~tt1i ts. reqtt~J:>$d. tiQ stat~ 
a qali'tal~ m.~d.el tfJ:! a eant;t"Ql; 'tfb.e .maa.ld"a~ 'i))trel;' ~ei;J;l;g_ 
given .ln ·th(t qU:etrti.ion .. 
;. Th~ eleQ1;,r-Qnie combus1tl.$:n ~.$rttr01 shauld be r~des:1gn;$d! 
At the. pre senti' ti~ne ·1, t i$ atte~:tte! 'ti®-~ mtte~ bY,' light. 
10!!) 
n(;)t ~eP.~l'tata<t by 11he flEiUiie~ ''l'hi.s .Lnatn¢tian,;s,l unit:'l· 
~1:\~re:t'~re ~a.t he pl,'*$sented. in an: al'~a where 1~$ ligb:b--· 
ing 1;,f;). tht1· P9i;)lll (!jan pe ea.ally QQ!l1i~l.1ed~ 'fh~l"it· ali'i 
t;h;t'~~ a;p:p;F<:>aohes to thi~ p;roblem~ 
a~ W:he ele.et:rqnio oir¢~ 11 ean Ji,e redesigmed t.e. l:l.S$ a~ 
-e1.-ee.t"n1~ :phq·'b.e~be tha~ re.sponda v~;r'f well t~ 
'blue 11gh~ !>. 
'b~ Tb.~ p:t:l~t~el.eet~anle ecrui:Pm.ent ~an b$ enelased 1ie 
e:t¢l\ii!1L~ ~11 «1>~1i.ei,ill.E;t lighfi.~ Thls $ppaal's -ea.a:v ·t~ d.Q 
l}>U,t .4,a lea.~t d.esi.z.abl.e.t tl.s a atud.e:m~ W~l'k1ng 1fi th 
~h$ ·t;1q~l;ptn,ent ¢atro01i- see. h~w a11 ~h$ ;palYts t~a:a"t:t$n 
w! t'Jil¢at );"em~vtn$' :S@;me ~1.' ithtJ light snield$.ng parts. 
e ... A s~;aS:ll ainiDJ~tl;'t !i);f ehem~~-~1 reEf$a)!.eb. n~ da~)t.. will 
:reveal a su;psta.n.~.~ tha.tt q.an be add.ed. va nlla 1iq~e,.. 
f4.$d pet,r(i2J..$t:tm gas 1iha.1i W.~ll. pre.l?iti¢6 a fiame WlaiQ}J.; 
~·s m0.~~ l.U.r:ni:Bii'>'W:S·~· 
'.l'he. au'th~.:r;o tavora. the. "tltSflJ ~;f .. ~ ~~s wh~eh. will p.Pfl'Hl1\t§:~ ~ 
1it~.1e m<ol'$ 11.gb:~ •h11~ bt:+x>n.~n.g"' 'rht,a :p~oblem ~tn.a~B:$ ~P b~ 
solved, b:QweveJt·:, a~ th~ :p~esen·fi t1m.~. ln th~. meam;t~Jiia tlii~ 
\ttl~ li q.a,.n be taugltt wi t.him.. a.};i ave.a wlil.e~e 'tth? i!gh!~ de es Pi!)'t 
!!JX:ee$4 2l0 !oflt. ¢pdle pr:>w~p·. 
~ina1 aorome.1lt~,·~- 'J?hts i$ the SS.Q¢~<1 tl.niifi <rt Vhis 1;vpe 
wbleh tn.e a.u.tho:Ji' has a.~veloped a!!l,d taugh:tA\ Tne. tmi ts ax-a (tt,... 
ti~ut t to· aevel¢Pt but are the Qnly answer t~ a good. 'b~~h!ng 
1e~mtd .. ng at~ttaaticrm, P.er~ $xtenaive lt~owleela'e IJtt:l:El'fi ·n~ €)ottple4 
l.le 
with 'lim,i t-ed manipul.attv~ .ae.ti'tlty.. Th~ S't1¢ees~. o.r· thi 'Efle·e,.,.. 
11:tt.ie:a1 ·and ele~tpen.,.~ . .a c0~l;\se at ·this s~hcaPl <l~pe.tl~$ T:!P.~·- -~1llr 
a1D1li.t;v te: aevelpp m,a;ny ~ni "t)s ot !~s'br.u~tlQil cq}v~xoin:g a.tmas'V 
ev~r:r phase ~f th~ ~¢(}11pati·¢n~ 

1.11. 
STUDY AND ACTIVITY GUIDE 
Core .Activities 
Before starting to connect the electrical controls used 
to control an industrial oil burner it is quite essential that 
you become well acquainted.with the principle or operation at 
the burner, boiler, cOntrols, and the characteristics of the 
fuels used. The above statement is just as true when you start 
to work on an oil burner control system after graduation as it 
is today while you are a student. After leaving school yo~ can 
be held financially re~ponsible for any error made while wiring, 
if the error should result in loss of life or property. You as 
a licensed electrical contractor are expecte~ to know more about 
tb,e electrical .co11trols on a boiler-burner unit than any other 
workman including the steamfitter or plumber. For.your own pro-
tection and the protection of your customers, you mu~t also know 
enough about the boiler and its sa~ety controls to determine 
when it is safe to start an oil burner and safe to leave a 
burner going. This means you must have a working knowledge of 
safety valves, water level controls, and safe working pressures. 
Since the electrician plays such an important role, it is nec-
essary for him to be in a position to answer many questions 
before starting work on any oil burner control system. In order 
to prepa~e you for work on an industrial oil burner control 
system, plea~e answer any of the q_uestions that follow providing 
you do not know tb,e answer at the present time.- It is not nec-
essary to answer any q_uestion which·you feel you can now answer. 
Please answer in writing, being as brief as :possible~ any 
q_ue~tion which you are not sure of at the present time. 
11.2 
1. Explain the grii&ing of tuel oil in terms of bunker c or 3 
and fuel oils. number one, two, fi-ve, and six. (4:1-8). 
(5:1-24) (1:1-5) 
2. What two methods are em_ployed to prepare domestic fuel oils 
f?r burning? (1:5) (4:97-138) (2;191-217) 
3. What are the three methods used by oil burner manufacturers 
to obtain atomization? (1:5) (4:105-128) (4:133-138) 
(5:55-78) 
4. VVha.t is the most common method llsed by oil burner manufac-
turers to obtain atomization when using bunker :8 or 'c grade 
fuel oil~ (1:5-6) (1:59-62) (4:133-138) (3:116-151) 
( 2: 211-214) 
5. How is the rate of oil ~low per hour controlled in a high 
pressure domestic oil burner? (2:214) (3:126-130) (3:14-18) 
(1:22-28) 
6. How is the rate of .::)il ·flow per hour con troll,ed in an indus-
trial oil burner using a spinning cup? (2:214) (3:126-130) 
(3;14-18) (i:22-2,8) (11) 
7. Above and below what pressure is an industrial steam boiler 
clas9ified as a high or low pressure boiler? . (1:128) 
(10:1647) 
8. What i,s the d:i_fference between a "limit controln and an 
"operating control"? (1~159) 
9. Make a list of all the.oil burner and safety controls you 
113 
would recommend for use on a domestic steam boiler operat-
ing at one :pound :pressure and fired with a high pressure 
oil burner. (6) (7) (8) (1:119-187) (4:165-190) (5~~3S-l941 
(3:19.3-260) (2:259-291) (9) 
10. Before ~roceeding beyond this point ~everal of the refer-
ences listed below should be studied. (4:130-1.31) (4:134-
. 
1.35) (5:65-67) (3:116-119) (3:1.35-136) (2:211-214) (ll) 
11. In an industrial oil burner explain how gas is combined with. 
electrical ignition to ignite the heavy oil. (4:130-131) 
4:134-135) (5:65-67) (3:116-119) (3:135-136) (2:211-214) 
(11) 
12. Make a sketch showing the flow of air and oil through an oil 
burner using a horizontal spinning cup. Indicate the direc-
tion of oil flow after the oil leaves the spinning cup. 
(4:130-131) (4:1.34-135) (5:65-67) (.3:116-119) (3:135-136)-
-( 2: 211-214) (11) 
1.3. When gas is used to ignite an oil burner what is the func-
....,~ 
tion of· a vaporstat? (11) (13)' (1:130) (2:269) 
14. Explain five or six timing control operations performed b.v 
a Minneapolis-Honeywell protectorelay. (11) (14) 
15. Name the controls listed in answer to question number nine 
that can be used on an industrial oil fired low pressure 
boiler as well as on a domestic oil fired steam boiler. 
(7) (6) (8) (11) (1) 
16. N~e the controls listed in answer to question nwmber nine 
that cannot be used on an oil fired industrial low pressure 
steam boiler and recommend controls to take their place. 
(7) (6) (8) (11) (12) (14) 
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17. Make a list of tne controls which are essential for th~ 
ope~ation of an industrial low-pressure steam boiler !ir~d 
with a burner designed to atomize bunker~ or C f~el c~l. 
(6) (7) (8) (11) (12) (13) (14) 
Most of the equipment used for in-struction at thi~ cchool 
is full size. It is of the same size, typa 1 and quality ~.o 
would be found in industry or in homes. For exa.mple 1 in order 
to provide instr~ction on domestic oil burners and their 
electrical control circuits, full ~ize domestic ·oil burners 
and boil$rs have been provided ~n tne shop. It is impractica.l, 
I 
if not impos(:lible, to provid,e equal equipme;Dt in order to 
provide instl:'uction on ind,ust;rial oil burning equipmept. It is 
impra~tica.l because of the space neoesoary to set-up a cpmplete 
industrial oil fired boiler and impossible, as more than $10,000 
would be required to install the equipment~· This unit cover:Lr:r.-
the elect:r:'ical installation ar1;d maintenance of industrial oil 
burners and their controls will utilize a miniature induotr5dl 
boiler. Full size.electrioal controls will be used. These 
controls when properly ins tal led \vill operate in every. way the 
·same as tbe id,entical electrical controls 'iiould function on a. 
full size :Lndustrial oil burning boiler. 
Some industrial oil burners use city ga.s for ignition while 
others use l~quefied petroleum gas~ On the miniature boiler yo·c: 
will soon start to wire, liquefied petro~eum gas will be used 
f~r ignition~ ~he gas-used for ignitiop will be supplied at a 
pressure not over 18 ir1;cnes water column. If oil were used to 
e· 
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fire the miniature boiler, coneiderable dirt would result. ·In 
place .of number five or six fuel ()il, petroleum gas lvill be· 
used at a pressure of 15 pounds per square. inch. A standard 
liquefied petroleum, gas-air torch·ha~ been redesj_gned to fire 
this boiler. The control magnetic· valve, however, on the gas 
lines that takes the-place of the oil line is a standard Di1 
control valve. The burner unit can be wired to cycle just like 
a large industrial oil burner. The protectorelay also can be 
set to cycle the burner through every cycle that a standard 
industrial oil burner will normally pass through in starting 
and stopping. A Bpinner cup has been provided on the burner. 
Thi~ cup serves no purpose here except to resemble the cup on 
·, 
an industrial burner. The three phase motDr driving the cup is 
equal in every·way except in horsepower to larger motors used 
on in~ustrial burners to drive. the cup, blower, and oil pU:m-~.). 
Before starting work on the miniature boiler make sure :ror:. 
can answer questions ene to 17. If the answer to any na rt of 
any question is not clearly understood, see your instructor. 
If you wish, he will arrange another visit to the school's 
boiler house.· Before starting the work that follows stuc1;y part 
one of referen6e 11~ 
The following jobs are to be completed in connection with 
the miniature industrial steam boiler, burner, and cCJntrol 
system. The electrical controls are all mountedin their 
proper places, but must be wired and adjusted in order for the 
burner to cycle properly. 
--
:tl.6 
Arrange .a conference with· your instructor in order for you 
I 
to make sure you have a good working knowledge of the points 
covered by the previous 17 questions.. Do not prccecd beyond 
problem 17 until you have received your instructor 1 s approv::l 
to do so. 
lg. Following the connection diagram on ~age TATire the con-
trol system for the minia.ture ind.ustria.l steam boiler and' 
burner unit. If you have any-question contact your in-
/ 
structor, do net guess. When you think tpe equipment is 
ready to operate, see your instructor and he will: make the 
first test firing with you. 
19. Adjust the operating control to start the burner at one 
pound pressure and stop the burner at three pounds pressure. 
IJ:Ihe limit control also must be adjusted to provide a safe 
high temperature limit~ Test the controls und0r opnrRtin~ 
conditions. When ;in your opinion the controls ha.ve be'en 
adjusted and are operating properly 1 request your instructor 
to inspect the control system before ~ting on to the next 
problem. ( 11) · (ll+) 
20. The :Protectorelay is now adjusted to turn off the burner in 
li minutes if the burner fails to start. Adju9t the r~lay 
to provide ~or a two minute shutdown period. Test the con-
trol under operating copditions-. When in your opinion the 
control has been adjusted and is operating properly 1 request 
your .instructor to inspect the control befor.e proceeding to 
the next problem. (11) (ll+) 
l.l.7 
21. The o'il valve is now adjusted to open 4-5 seconds ·after the 
main motor starts. Adjust the control to provide a 30 
second time limit- When in your opinion the control ha8· 
been adjusted and is operating properly, request your 
instructor to inspect the control system before proceeding 
to the next problem. (11) (14) 
22. The burner ignition system is now adjusted to shut off 1-i-
minutes after the burner motor .starts·. Adjust the control 
to provi&e a time limit equal to the time limit of the 
protectorelay safety switch. When in your opinion the 
control has been properly_ adjusted., request your instructor 
to inspect the control system. (11) (14) 
23. Make any adjustments you wish to any control on the control 
system and test same under operating conditions. 
24-, What is the-number of the adjustment in the protectorelay 
that provides for a safe time limit for a bu~ner to operate 
without flame? (11) (14) 
25. What is the number of the adjustment in the protectorelay 
. that controls the timing of the.oil valve? (11) (14) 
26. What is the number of the adjustment in the protect()relay 
that controls the timing of the ignition? (11) (14) 
27. Explain briefly the State and'National Electrical Code 
requirements relative to the elec~ric wiring of oil burners 
and related equipment. (9) (15) 
28. Explain the functions of the electronic fireye. (1.2) (11) 
(1:133) (3:214--220) 
29. Is it permissible to use a combination control or th'1 .:<-'l.'·;o-
control as a limit and operating control on a steam bo~~·r? 
(9) (8) Please document your answer. 
30. When an oil burner is installed. in a steam boller ·• "'- '+-
necessary to make any provision for a low water cuto::··:~ 1 
(9) Please document your answer. 
31. In plan_ni?g the control system for an oil fir;;CJ_ steam 
boiler explain what -provision must· be made for flame 
failure. (9) (6) (12) Please document .your answer. 
32. Teet the miniature industrial steam boiler to determine if 
its control system meets the most-exacting standards as set 
33. 
forth by the laws of New Hampshire governing oil burner 
., 
installation. (9) Pl-ease record.· your findings and. explain 
in what respects it meets the requirements and. where it 
fails. 
Explain where power must be picked. up and where tivo S\'lli tche s 
must be located. for all power oil burners installed in New 
Hampshire. 
In a well ~entilated. fireproof boiler room is it necessary 
to provide a device to shut down the boiler under conditions 
of excess room temperature? (9) Please document your 
answer. 
-35. Under the laws of New Hampshire from whom does the electri-
cian obtain his permit to install an oil burner? (9) 
Please document your answer. 
I 
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36. Before an electrician places an oil burner into operation 
explain what type of valves, how many, and where the V.8.lves 
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~aiD AOSI.EVEMENf ~EST 
Part .A 
D!.reeti.ans~- ..... This 1a a tru,$ ..... fa1.se t:ae'ti. RE!ad eaeh stata .... 
ment carefully. Some sta.t$ill&nts are true and s0me are f~ls.e .. 
I:f you deQide th$.t a statement is tru.e. mark a 1 at the Pight 
of the statement, I.f the sta'temen1i. is false; mark a:ra F a:ts the. 
l"j.ght of the statememt.~ Rememl!)el'; if any: X>art of the statememt 
is talse the entir,,~ statement sh~uJ.a be marked false. 'fw0 hours 
e Will be pl'OYi.ded., if r'leOEil3sary, fQr fOU to complete this test,. 
Do not hurry, adeqt~ate time ha..s been provided. ';Cake your time, 
.make sure you understand the qlllesfJ1on before 1 t i.s answered.. 
Date __ ~~~--~~~~~~-----
Seore on prt!)test ________ ,........._. Nttmbar eor~ect .... _ _,_,_......_ ........ __.__ 
S<lore on final test._....._.._......._ ___ ..,..... N~i1\b$r eor:teet_,..,..,..,...,.....,.,_......,....,.,.__,__ 
Gain made bY sta.dent .. ,.. ~..,...,...........,........,._,.,.,.. 
\ 
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ELECTHICAL INSTALLATION AND MAINTENANCE . 
OF INDUSTRIAL OIL BURNERS AND THEIR CONTROLS 
I 
True and FalBe Test 
1. Bunker B fuel oil is the same as number five fual oil. 
2. If possible, a boiler should not debend entirely upon a 
combination low water cut-off and feed water control for 
the ,fresh water requir-ed for operation. If· possible, this 
bontrol should be for emergency use qnly as its operation 
may cause the Minneapolis-Honeywell -protectorelay to go 
on to safety re~et. 
3. Fuel oil grade number two is usuc:;~.lly used in ·d-omestic 
power burners. 
4-. A loose fuse clip may 9ause many service calls and usually 
results in a melted fuse link.-
5. Fuel oil grade number three is usually used in vaporizing 
oil burners. 
6. If the high voltage ignition spark in an industrial oil 
burner is jump-ing from the terminal to ground, this serv .!..C8 
complaint can be ellmina ted by coating the norcelain v.ri th 
oil. 
7. Fuel oil grade number slx is always preheated before firing 
in an oil burner. 
3. In an industrial oil burner the porcelain which supports 
the ignition electrodes should be cleaned three or four 
times each year. 
., 
\ 
94 Fuel oil grade number five is frequently preheated 
before firing in an oil burner. 
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10. In case of emergency, bakelite or some similar material 
can be substituted for the porcelain insulators used to 
support the ignition electrodes in an oil burner. 
11. Fuel oil grade number two cannot be mixed with number 
.six and'burned in an industrial oil burner. 
12. If. an industrial oil burner is driven by vee belts, in 
case of power failure it is possible to power the oil 
burner b~ a gasoline engine and manually ignite and con-
trol the burner providing the oil flow control valve can 
be opened . 
. 13, An industrial oil burner designed to burn number five 
fuel oil cannot be easily converted to burn number two 
fuel oil. 
14. It is always necessary when wiring an industrial oil burner 
powered by a polyphase motor to check the direction of 
rotation. 
15. Bunker C fuel oil is frequently vaporized before burninf?:. 
16. A spinning cup utilized to atomize oil in an industrial 
oil burner may spin clockwise or counterclock~-rise. 
17. Fuel grade oil number two is frequently vaporized before 
burning. 
18. Buildings supplied with three phase power which are 
supplied with power through a four wire service in place 
of the usual three wire service have available in 
-
addition to the three phase power a four phase power 
supply. 
19~ Fuel oil grade number five is usually prepared for 
burning through a process· of atomization rather than 
vaporization. 
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20. If a motor contactor wi-th thermal overload protection j_s 
used to protect a motor, no fuses should be used in the 
circuit. 
21. Most of the gun type oil burners on the market atomize 
' the fuel they a.re designed to burn .rather than vaporizing 
it. 
22. A motor control suitable to_provide overload protection 
\ 
for a three phase electric motor cannot be used t6 protect 
a single phase motor. 
23. Kerosene or fuel grade oil number one is freque11tly 
vaporized before burning.· 
24. Single phase temperatur·e and pressure control equipment 
were designed for use on domestic oil burning equipmet:~ 
and may be used on industrial equipment only in cases of' 
emergency. 
25. ·When oil is vaporized to prepare it for combustion it is 
sprayed through a very fine nozzle under high pressure. 
26. When, .installing industrial oil burners, 1.-vhenever pqssible 
three phase, temperature and pressure control equipment 
should be used. 
27. When oil is prepared for combustion by heating it is 
known as atomization. 
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28. The Minneapolis-Honeywell protectorelay is designed to 
break all three legs of a three phase line without 
additional equipment. 
29. Fuel oil grade number six is usually atomized by a 
spinning cup and a blast of air. 
30. Nearly all oil burners powered by three phase motors use 
three phase magnetic valves~ 
31. Fuel oil grade number two is atomized in many domestic 
oil burners by.a nozzle and a plast of air. 
32. An electrician when replacing an electric valve on a gas 
or oil line must be sure thp.t he installs a valve with 
the same amperage rating ~s the original. 
33. Fuel oil grade number two is atomized in many domestic 
oil burners by a spinning disk and a blast of air. 
34. The electrical ignition t~ansformer used to ignite an oil 
burner operated by three phase power is usually a three 
phase ignition transformer. 
-35. The most common method employe~ to atomize fuel oil uo~d 
in industrial oil burners is a high pressure nozzle and 
a blast of air .. · 
36. The laws of New Hampshire require ~ switch to open the 
burner circuit within rea9h of the burner and also reqvire 
a switch near the entrance to the boiler room. 
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37. In order to a.toroize oil in a high pressure -gun type oil 
burner, air must be delivered to the nozzle at approxi-
mately 100 pounds-pressure. 
38. The rules or laws governing oil burner installations in 
New Hampshire a;re not laws passed by the state legislature 
--
but function the same a9 our electriqal code. 
39. In order to atomize oil in a domestic high pressure oil 
I 
burner 1 oil must be supplied to the nozzle between 95 
and 105 pounds-pressure. 
4-0. The local chief of the fire departmt;Jnt is charged with 
the responsibility 7 under N~w Hampshire law, to inspect 
all new oil burning installations in his community. 
4-1. Industrial oil burners using a spinning eup for atomization 
usually operate at an oil pressure between 10 and 15 pounds 
per square inch. 
42. A permit is required before work is started on any power 
oil burner installation in New Hampshire. 
·43. A pot tYPe oil burner is a slang name .for a.n oil burner 
with an unusually large spinner cup. 
44. In New Hampshire the law requires'that the power supply 
for any power burner be picked up at the main service 
entrance. 
4-S. Many horizontal rotary cup oil burners deliver oil to 
the spinning cup through a hollow shaft. 
46. An automatic oil flow stop valve is neoes.sary in the oil 
. I 
supply line when oil burners are installed inNew 
. Ramp shire • 
1.27 
47. The spinning c~p in an industrial oil burner shoulp be 
scraped or wir~ bru13hed -frequently in order to me.in't~in 
it in a condition to produce good atomization. 
43. If a boiler houBe or boiler room is protected with a 
sprinkler system, it is not neGessary to provide a 
device to shut off the oil burner in the event high 
temperatures develop in the room. 
\ 
49. The air nozzle of a horizontal rotary cup burner should 
be cleaned with a carbon binder solvent. 
50. In New Hampshire a flame failure control is not necessary 
beqause it has been found there is no dariger trom fire if 
there is no flame. 
51. ·If an industrial oil burner is firing a bSJiler more rapidly 
than necessary, the rate of oil flow per hour can usually 
be reduced by installing a smaller nozzle. 
52. A low water cut-off is required by law in New Hampshire. 
53. If a. high pressure oil burner i·s firing a boiler more 
rapidly than necessary, it is common practice to decreEJse 
the pressure of the oil. 
54. If a limit control is used and a separate operating control 
is also used, it i~ _not necessary to use a safety valve on 
the boiler. 
55. Many industrial rotary cup oil burners start on low fire 
and reach their maximum firlng rate slowly as some type o;f 
., 
.e 
automatic· control slowly opens the flow contl'o1 valve. 
\ 
56. If a good quality operating control is used, ·it.is not 
necessary to use a separate limit switch. \ 
12g 
57. High press~re gun type burners usec1 for domestic heat_ing 
usually start on low fire. 
53. Wire size number 12 or 14 should be used on A.ll small ana 
medium size industrial oil burner installations. 
59 .. An industrial oil burner rated to have a firing capacity 
between 15 and 36 gallons per hour and obtains atomization 
through the use of a spinning cup, can be adjusted to fire 
at the rate of 20 gallons per hour by adjustin~ the flow 
control valve. 
60. Rubber covered wire type R or equal is superi?r to plastic 
. 
covered wire for use in wiring an oil burner. 
61. A boiler rated to operate at 13,pounds 9er square inch is 
classified as a high.pressure boiler~ 
62. Conduit is the best possible material to use in wiring a 
boiler house and oil burner. 
63. High pressure boilers cannot be set ~p to operate on low 
pressure, 
64. Romex and BX may be used to wire a.n oil burner. 
65. Some high pressure boilers in electrical pOTNer stations 
operate at pressures above 900 pouni:1s pel' square inch. 
66. A vaporstat is often used in a gas line. 
67. The temperature of the \>rater in any steam boiler incl'eases 
as the steam pressure increases. 
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63. A vaporstat is used on an industrial oil burne"t to. con-
\ 
trol the amount of vaporization. 
69. Any boiler rated to operate at less than 15 11ounl"i.d,, p.-: ~, 
square inch is classified as a low pressure boiler. · .. 
70. One function of a protectorelay combined with an el3''l:··~·o 
eye is to adjust drafts in order to.maintain·an even 
fire. 
71. A high pressure steam boiler requires a high.pressure oil 
burner in order to obta1n maximum efficiency. 
72. One function of an electric .eYe is to shut off an oil 
burner if after ignition a smoky or unsteady flame should 
develop. 
73. Oil burners using number five or six oil usually ignite 
the fuel by city gas or liquefied petroleum gas. 
7~. One.function of an electric eye is to shut off an oil 
burner if after ignition takes place the flame fails. 
75. A gas pilotis usually k~pt burning in industrial oil 
e burners using gas for ignition. 
76. One of the functions of an electrfc eye is to shut off 
an oil burner if ignition fails to take place on the 
starting cycle. 
77. The voltage used for ignition on industrial oil burners 
~anges from 5000 to 10,000 volts. 
73. Within a second or two after an industrial oil burner 
ignites, the Minneapolis-Honeywell protectorelay will turn 




79. A transformer used. for ignition on a d.omestic--\~il burner 
cannot be used. on an indUstrial oil burner as i\ does 
not have a high enough voltage. 
go, Within a second. or two after the main motor of 
trial oil burner starts, the gas and. electrical 





Sl~ In industrial oil burners using gas for ignition, usually'\ 
the electrical ignition will be a.d.equa te to ignite the 
oil burner if the gas supply should. fail. 
32. The oil valve on an industrial oil burner should. open 
before the ignition comes on. 
83. In cases of emergency if all automatic igniti~n fail~~ an 
industrial oil burner can be started with a small wood. 
ij 
fire or by the flame of a gas weld.er 1 s torch providing a 
vaporstat is not ysed.. 
84. A Minneapolis-Honeywell protectorelay can be adjusted. to 
open the oil valve 50 seconds after the main oil burner 
motor starts. 
85. In cases of emergency when the electrical ignition has 
failed. to ignite the gas ignition in an industrial oil 
burner, it is common practice to ignite the gas ignition 
W'i th a spark lighter or a burning piece of paper_. 
86. A Minneapolis-Hone~Nell protectorelay should open the oil 
valve one or two second.s'after the main motor starts. 
--87. Many industrial oil burners use an electric spark to 
ignite a gas pilot ih the event it is blown out. 
~. 
' 
' 3~. A Minneapolis-Honeywell protectorelay set to''\turn off an 
'· 
industrial oil burner in two minutes if it .fails to ignite 
on the starting cycle.is considered acceptable t\I,Iling. 
~\, 
89. Many inaustrial oil burners use an electric spark to jgn:\to 
\ - . \ 
'\ 
\ a jet of gas which in turn ignites the heavy oil. 
\ 
. \ . 90. A Minneapolis-Honeywell .protectorelay can be adjusted to 
- \ 
\ 
shut off the oil burner motor from a few seconds after it\ 
starts; up to two or three Ininutes if no flame has been 
established. 
91. A temperature control used on a domestic steam boiler 
-
cannot be used on an industrial boiler because the large 
industrial boiler will be too hot. 
92. When using .a Minneapolis-Honeywell protectorelay it is 
common practice to use a magnetic thermal overload pro-
tection ~witch to protect the oil burner motor against 
-low voltage, overload, or a locked rotor. 
93. A mercoid switch used_to control a three phase powered 
oil burner has three sets of contacts. 
9~• A Minneapolis-Honeywell prctector~lay will provide good 
I ' 
protection against fire ~n the boiler room ~ven wit~out 
an electric eye. 
95. A good quality pressure control used on a domestic oil 
fired steam boiler may also be used on a low pressure oil 
fired industrial boiler. 
~ 
96. A Minneapolis-Honeywell protectorelay is designed to protect 




97. A thermal switch designed to turn off a sin~le phase oil 
' \ 
burner in the event of excessive room temperature cannot 
- " 
be used in the control system of an oil burner d::.?sL-;n•:1 
for three phase operation. 
'· 
' 9g. A steam boiler cannot be operated below 212.degrees\ 
fahrenheit. 
99. A large size low water cut-off used on a domestic steam ~ 
boiler can also be used on a low uressure industrial oil 
fired steam boiler. 
100. All operating controls on a steam boiler should be pressure 
opera ted. 
101. A low water cut-off used with three phase equipment must 
be designed for three phase operation. 
102. A pressure operated operating control cannot be used with 
a temperature operated limit control. 
103. A pressure control used on a single phase installation 
must be replaced if three phase power is installed. 
104-. An operating control should be set higher than a limlt 
control. 
105. A stack control used to control the operation of a dom9atic 
oil.fired boiler cannot be used on a large industrial 
boiler because the stacK. temperature remains too high over 
I 
a long period of time.' 
106. Several heavy duty room thermostats are usually located 
in suitable places iri a large building to control the 





107. A stack control designed for use on a domestic oil fired 
10~. 
steam boiler can be used on an industrial boil~r if the 
firing rate does not exceed 10 gallons of oil per hour. 
A heavy duty line voltage room thermosta.t used en a 
'domestic steam oil fired boiler can be used on an it):duo-
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SHOHT ANSWER OPEN CATAl,OG. EXAMINATION 
Achievement Test - Part B 
136 
This is an open catalog exam;Lnation. You may use any 
catalog you wish. Do not use notes or notebooks. 
Select from any catalog you wish, approved econol:lical 
controls or devices to perform the operations described. 
below. The controls are for operation on a low )ressllre 
oil fi~ed tndustrial steam boiler. 
1.· An important indllstrial oil bllrner control which will pro-
vide automatic shlltd.own if a flame is not established on 
the starting cycle. 
Answer 
2. An oil bllrner control which wj_ll shut down the burner in. 
case of flame failllre or an llnstable flame. 
Answer 
J. An oil burner control to time the opening of a magnetic 
oil Sllpply valve. 
.Answer '· 
4. An indllstrial oil bllrner control to· :t:tfue ·the ignition . 
. ;•' . 
Answer 
5. A control to Dpen the electrical circuit if excess pressllre 
is bllilt llP within a boiler. 
Answer 
6. A control to open the electrical circuit if excess heat is 







?. A control to open the electrical circ~it if excess heat 
is generated in the boiler room. 
'Answer 
8. A control to provide· for a close operating pressure 
differential. 
Answer 
9 • .A control to be used. during the summer to maintain hot 
water for showers; laundry, and dish washlng, without 
generating steam. 
Answ.er 
10. A control to open the electrical cir·cui t in tb.e event the 
city gas or li~uefied petroleum gas supply should fail. 
Answer 
11. A one q_uarter inch, 2.20 volt, magnetj.c gas valve suitable 
for use on a city gas supply. 
Answer 
12. A one q_uarter inch, 110 volt, magnetic gas valve suit1;1ble 
for use on a liq_uefied petroleum gas supply . 
. Answer 
13. A two inch self-closing valve to shut off the main oil 
supply in case of a boiler room fire. 
Answer 
' 14. A magnetic three phase" 220 volt, motor control to protect 






15. A device to open the electrical circuit when th~ water 
in an industrial boiler becomes too low . 
.Answer 
16 . .A device to open the electrical circuit and feed water 
into a boiler when the water in the boiler becomes .low . 
.Answer , 
17. A device to open an oil flow control valve or open 
damper . 
.Answer 
18. A fused, 220 volt, switch to be located. on the main 
board . 
.Answer 




20 . .A three eights inch, 220 volt, magnetic valve for use in 




SPECIAL STUDY AND ACTIVITY GUIDE 
Industrial Oi~ Burning Boilers 
Student's name Date 
Name of station or company 
Location 
Owned by 
1. What produ,ct is manufactured?-
2. Is steam used for heating building~ p~ooessing, or to drive 
machinery? 
3. How many boilers are used? 
4. What are their horsepower? 
5. Are the boilers fire tube or water tube? 
6. At what pressure are the boilers operated? 
7- What grade o_f oil is used to fire th~ boilers? 
8. Is the oil preheated? 
9. If oil is prehea ted 1 state how and to what tem~1era ture'? 
10, Is oil tank heated? 
11. If tank is heated, state how? 
12. What is the size of t];le storage tank? 
13. What is the make of the oil burner? 
14. What is the oil burner's firing rate per hour? 
15. At what temperature is the oil delivered to the burner? 
16. At what pressure is the oil delivered to the burner? 





- . "!: 
18. How is the oil burner ignited? 
19. If tbe boiler is operated at high pressure, can low 
pressure steam be obtained, if so how? 
20. If hot water is available for washrooms, how is it 
produced? 
21. How is fresh water added to the boiler? 
22. How is condensate returned to the boiler? 
23. Is the water in the boiler treated? 
24. Vlhat provision is made for a low water cut-off? 
25. How are the dampers operated? 
26. How is the pressure within the boiler controlled? 
14o 
